1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%. 
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS. 
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ. 
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BOM Groups 
BOM GROUP BOM OPTIONS 


Alternate Parts 








PART NUMBER | ALTERNATE FOR] BOM OPTION COMMENTS: 
PART NUMBER 





MLB_COMMON ALTERNATE, COMMON, MLB_MISC,MLB_DEBUG: PVT, MLB_PROGPARTS 








37681032 37680855 
MLB_MISC PP5V5_DCIN:NO, TRTHV:P15V, EDP, CAM_XTAL:NO, CAM_WAKE:NO, APCLKRQ: ISOL, TPAD_INTWAKE: SHARED, USB_PWR:S3, SD_ON_MLB, VCORE_FETS, SSD_LPSR:S3 








MLB_DEVEL:ENG ALTERNATE, BKLT : ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_ISL, DBGLED, ISNS:ENG 37681129 37680855 








MLB_DEVEL:PVT XDP_CONN 37681089 37681128 








MLB_DEBUG: ENG XDP, SAMCONN 13880684 13880660 








MLB_DEBUG:PVT BKLT : PROD, XDP, SAMCONN, ISNS : ENG, DBGLED, XDP_CONN 13880703 13880648 








MLB_DEBUG : PROD BKLT : PROD, SAMCONN, XDP, ISNS: PROD se2 20886: baedsten 

















37280186 37280185 





19780479 19780478 
CPU DRAM CFG Chart 37681053 37680604 


37180713 37180558 


Current Sensor Configuration 
BOM GROUP BOM OPTIONS 














ISNS:ENG z fs, crovn_taus+yE3,unaM_raN3:E8,2 ves, arnponT_ 28H w ent_rouscvna, pavass_renseEs, 3 a, OTHER Ha_15 jews: ves, ceunon 1508: 1E3,rANEL_25 VENDOR CFG 1 CFG 0 








12880371 12880376 
ISNS:PROD E uve ” Wo, azA@eR 2 so, avae ao i . una HYNIX 











15281821 15281757 
SAMSUNG 


CPU DRAM SPD St MIGRON 19780480 19780343 


19780481 19780343 

















BOM GROUP BOM OPTIONS ELPIDA 











10780254 10780241 





DDR3: HYNIX_4GB RAMCFGO:L, RAMCFG1:L, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE: HYNIX_4GB 





35383452 35381286 





DDR3 : HYNIX_8GB RAMCFGO:L, RAMCFG1:L, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE: HYNIX_8GB 





12880386 12880284 





DDR3 : SAMSUNG_4GB RAMCFGO:L, RAMCFG1:H, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE: SAMSUNG_4GB 








12880397 12880325 





DDR3: SAMSUNG_8GB RAMCFGO:L, RAMCFG1:H, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE: SAMSUNG_8GB 








37780155 37780104 





DDR3:ELPIDA_4GB RAMCFGO:H, RAMCFG1:H, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE:ELPIDA_4GB 








12880398 12880220 





DDR3:ELPIDA_8GB RAMCFGO:H, RAMCFG1:H, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE:ELPIDA_8GB 

















19780542 19780544 





DDR3:MICRON_4GB RAMCFGO:H, RAMCFG1:L, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE:MICRON_4GB 





19780545 19780544 





DDR3 :MICRON_8GB RAMCFGO:H, RAMCFG1:L, RAMCFG2:H, RAMCFG3 :L, DRAM_TYPE:MICRON_8GB 





13880681 13880638 





DDR3:HYNIX_16GB RAMCFGO:L, RAMCFG1:L, RAMCFG2:L, RAMCFG3 :H, DRAM_TYPE:HYNIX_16GB 





13880841 13880638 





DDR3 : SAMSUNG_16GB RAMCFGO:L, RAMCFG1:H, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE: SAMSUNG_16GB 





376800014 37680761 
DDR3:ELPIDA_16GB RAMCFGO:H, RAMCFG1:H, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE:ELPIDA_16GB 








15281876 15281804 
DDR3 :MICRON_16GB RAMCFGO:H, RAMCFG1:L, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE:MICRON_16GB 











10780255 10780240 





10780250 10780248 


Programmable Pa 
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 








870-5074 870-1938 








860-3428 860-1327 
33580915 1 EEPROM, (MBIT, SPz, SOMH2,1.8V, SONA U2890 CRITICAL TBTROM : BLANK 








33380787 33380677 
341800159 v ' 0,9110/a1 uU2890 CRITICAL TBTROM: PROG 








860-3690 860-1328 
33881214 BL, doytz/sopmre: " u5000 CRITICAL SMC : BLANK 








33380785 33380681 
335S00006 r v U6100 CRITICAL BOOTROM_MAC : BLANK 








35383814 35383812 
335S00007 SERIAL FLASH, 64 MBIT 3V, WS U6100 CRITICAL BOOTROM_NUM: BLANK 








311800008 31180271 
341800153 nom (vO108)), 2 1 u6100 CRITICAL BOOTROM: PROG 





























311800007 31180426 





311800015 31180450 





311800013 311S0508 
Module Parts 
311800014 311S0515 








PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








353800133 35382741 




















337800029 1 D0, 1.8,15 4M, BLL6E u0500 CRITICAL CPU:2.1GHZ 








337800073 QGHB,DO,1.6,15 uo500 CRITICAL CPU:1.6GHZ 





338S00069 ER: 2x1 U2800 CRITICAL 





33881264 U3900 CRITICAL 





607-6811 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRITICAL J113_MLB 





946-5477 uy GLUE, MLB, 741_943 GLUE CRITICAL 





825-7987 LABEL, MLB, J41/J43 NEW_LABEL 





376800036 CH, 30V,52A,5.9M,8P 3.3X3.3 DEN Q7310,07320 CRITICAL VCORE_FET: REN 





376800037 /N-CH, 20V, 4A, 3.5M,8P 3.3 Q7311,07321 CRITICAL VCORE_FET: REN 





37681194 MOSFET, N-CH, 30V,15.3A,12M,8P 3.3X3.3 DEN Q7310,07320 CRITICAL VCORE_FET:VSHY 





37681193 ¥ |, 30V, 22A, 6.0M, BP 3.3X3.3 DEN Q7311,07321 CRITICAL VCORE_FET:VSHY 





900-0090 SOLDERPASTE CRITICAL 





825-7670 LABEL, TEXT, MLB, K21/K78 LABEL 





DRAM Parts 
PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








333S0677 |, 8Gb, LPDDR3-1600,178P FBGA 00, u2600 CRITICAL HYNIX_4GB 





33380681 x DR3-1600, 178! 00, 02500,02600 CRITICAL DRAM_TY: 





333500001 C, SDRAM, 230 178P FGA 300, 0, 02500, 02600 CRITICAL 
SYNC_MASTER=J43_MLB SYNC_DATE=01/17/201 





333800003 c SNM, 16GB, LPDDR3-1600, 178 00,2500, u2600 CRITICAL 





BOM Configuration 
33350793 M, 8Gb, LPDDR3-1600, 178P 300, 0,U2500,U2600 CRITICAL 


33380791 i /1788 : u2600 CRITICAL , Apple Inc. SCH _NUM> 'D 
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33380793 86 1600,178P 02500,02600 CRITICAL DRA MICRON fo) 
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BOM Variants 


Alternate Parts 








BOM NUMBER 


BOM NAME 


BOM OPTIONS 





639-00623 


PCBA, MLB, BEST, HY-4GB, X430 


MLB_CMNPTS, CPU:2.1GHZ, DDR3:HYNIX_4GB, ALTERNATE 


PART NUMBER 


ALTERNATE FOR 
PART NUMBER 


BOM OPTION REF DES 


COMMENTS : 








639-00624 


PCBA, MLB, BEST, HY-8GB, X433 


MLB_CMNPTS, CPU:2.1GHZ, DDR3:HYNIX_8GB, ALTERNATE 


685-00047 


685-00048 








639-00625 


PCBA, MLB, BEST, HY-16GB, X433 


MLB_CMNPTS, CPU:2.1GHZ,DDR3:HYNIX_16GB 





639-00626 


PCBA, MLB, BEST, SM-4GB, X433 


MLB_CMNPTS, CPU:2.1GHZ,DDR3 : SAMSUNG_4GB, ALTERNATE 








639-00627 


PCBA, MLB, BEST, SM-8GB, X433 


MLB_CMNPTS, CPU:2.1GHZ,DDR3 : SAMSUNG_8GB, ALTERNATE 





33380704 





33380700 




















639-00628 


PCBA, MLB, BEST, MI-4GB, X433 


MLB_CMNPTS, CPU:2.1GHZ, DDR3:MICRON_4GB 





639-00629 


PCBA, MLB, BEST, MI-8GB, X433 


MLB_CMNPTS, CPU:2.1GHZ, DDR3 :MICRON_8GB 





639-00630 


PCBA, MLB, BEST, MI-16GB, X433 


MLB_CMNPTS, CPU:2.1GHZ,DDR3:MICRON_16GB 





639-00631 


PCBA, MLB, BEST, EL—4GB, X433 


MLB_CMNPTS, CPU:2.1GHZ,DDR3:ELPIDA_4GB 





639-00632 


PCBA, MLB, BEST, EL-8GB, X433 


MLB_CMNPTS, CPU:2.1GHZ,DDR3:ELPIDA_8GB 





639-00633 


PCBA, MLB, BETTER, HY-4GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3:HYNIX_4GB, ALTERNATE 





639-00634 


PCBA, MLB, BETTER, HY-8GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3:HYNIX_8GB, ALTERNATE 





639-00635 


PCBA, MLB, BETTER, HY-16GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3:HYNIX_16GB 





639-00636 


PCBA, MLB, BETTER, SM—4GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3 : SAMSUNG_4GB, ALTERNATE 





639-00637 


PCBA, MLB, BETTER, SM-8GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3 : SAMSUNG_8GB, ALTERNATE 





639-00638 


PCBA, MLB, BETTER, MI—4GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3 :MICRON_4GB 





639-00639 


PCBA, MLB, BETTER, MI-8GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3:MICRON_8GB 





639-00640 


PCBA, MLB, BETTER, MI-16GB, X433 


MLB_CMNPTS, CPU:1.6GHZ,DDR3:MICRON_16GB 





639-00641 


PCBA, MLB, BETTER, EL—4GB, X433 


MLB_CMNPTS, CPU:1.6GHZ,DDR3:ELPIDA_4GB 





639-00642 


PCBA, MLB, BETTER, EL—8GB, X433 


MLB_CMNPTS, CPU:1.6GHZ, DDR3:ELPIDA_8GB 





685-00046 


CMN PTS, PCBA,MLB, X433 


MLB_COMMON, J113_MLB 





685-00047 


VCORE FET, REN, X433 


VCORE_FET: REN 





685-00048 


VCORE FET, VSHY, X433 


VCORE_FET: VSHY 





639-00697 








PCBA, MLB, BETTER, EL-16GB, X433 





MLB_CMNPTS, CPU:1.6GHZ,DDR3:ELPIDA_16GB 








Module Parts 





PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





33881246 





1 


9,USB3 SD CARD READER, 46P, LOFN 





u4500 





CRITICAL 











BOM Groups 





BOM GROUP 


BOM OPTIONS 





MLB_PROGPARTS 


BOOTROM: PROG, SMC: PROG, TBTROM: PROG 








Programmable Pa 





PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





341S00148 


1 


us5000 


CRITICAL SMC : PROG 





Sub-BOMs 





PART NUMBER 


DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





685-00046 


CMN PTS, PCBA,MLB, J113 


CMNPTS 


CRITICAL MLB_CMNPTS 





685-00048 











VCORE FET, VSHY,J113 





VCOREFETS 





CRITICAL VCORE_FETS 
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PD Module Parts 





PART NUMBER DESCRIPTION REFERENCE DES CRITICAL 


BOM OPTION 





806-5107 CAN, TOPSIDE, ALT, 341/343 


TBTTOPSIDE_2P_FENCE CRITICAL 





806-5108 CAN, TOPSIDE, COVER, ALT, 341/, 


a43 TBTTOPSIDE_2P_COVER CRITICAL 





806-3142 CAN, TST, J11/013 


TBIFENCE CRITICAL 





806-3215 


TBICOVER CRITICAL 





806-3216 AN, MDP, 11/13 


MDPCAN CRITICAL 














806-3083 SHLD, USB, MLB, 311/313 











USBCAN CRITICAL 








Plated Board Slot 





SLO400 





CPU Heat Sink Mounting Bosses 


20413 


Z0410 


STDOFF-4.50D1.52H-SM STDOFF-—4.50D1.52H-SM 





(O 


Z0411 


©) 


20412 


STDOFF-4.50D1.52H—-SM STDOFF-4.50D1.52H-SM 





(O 


Fan Boss 


Z0405 
STDOFF-—4.50D1.8H-SM 





= 860-1327 


EMI 
DisplayPort Pogo 


CRITICAL 


ZS0405 
POGO-2.00D-3. 6H-K86-K87 
sm 


© 


= 870-1938 
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{O 
4x 860-1327 i (O) 


X21 Boss SSD Boss 


Z0414 Z0415 
STDOFF-—4.50D1.9H-SM STDOFF-—4.50D1.9H-SM 








1 








860-1327 a 860-1327 


I/O Pogo Pins 
USB/SD Card Pogo 


CRITICAL 


ZS0406 
POGO-2.00D-3.6H-K86-K87 
sm 


© 


870-1938 














Can Slots 


SLO401 SLO402 

TH-NSP TH-NSP 
7 ; pin diodes 
SI}N-1.1X0.4-1.4xX0.7 


SL0403 a ee 


TH-NSP 


2x MDP Connector 





SLO405 SLO407 
TH-NSP TH-NSP 
1 


1.1x0.45-1.4X0.75 2x TBT chip 





SLO404 Sh0408 
-NSP BK 
Connector 
SIN-1.1X0.4-1.4xX0.7 
-1.1X0.4-1.4x0.7 
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DDI Port Assignments: 





TBT Sink 0 


TBI Sink 1 
(MUXed with HDMI 
if necessary) 


TBTSNKO 


CRITICAL 


OMIT_TABLE 





DDI1_TXNO 





TBTSNKO 


DDI1_TXPO 





TBTSNKO 





TBTSNKO 


DDI1_TXN1 
DDI1_TXP1 





TBTSNKO 


DDI1_TXN2 





TBTSNKO 


DDI1_TXP2 





TBTSNKO 


DDI1_TXN3 





lo Ja fa fa fa fa fa fa 


TBTSNKO 


DDI1_TXP3 





TBTSNK1 


DDI2_TXNO 





TBTSNK1 


DDI2_TXPO 





TBTSNK1 


DDI2_TXN1 





TBTSNK1 


DDI2_TXP1 





TBTSNK1 


DDI2_TXN2 





TBTSNK1 





TBTSNK1 


DDI2_TXP2 
DDI2_TXN3 





12. Ja fa fa ja fa fa ja 


TBTSNK1 


DDI2_TXP3 





AW2 AY2 


PTPOTEOT FTEOEEEEF 


NO_TEST 
AY2 





U0500 


BROADWELL-ULT 


2C+GT2 
BGA 


SYM 1 OF 19 





EDP_TXNO 


eDP Port Assignment: 








EDP_TXPO 








EDP_TXN1 
EDP_TXP1 





EDP_TXN2 


Internal panel 





EDP_TXP2 





EDP_TXN3 





EDP_TXP3 





EDP_AUXN 


$458 O48 


PPVCOMP_SO_CPU 


AUXCH_C_N 





EDP_AUXP 


AUXCH_C_P 


q] 





EDP_RCOMP 





MCP_EDP_RCOMP 





EDP_DISP_UTIL 


TP_EDP_DISP_UTIL 











CRITICAL 


OMIT_TABLE 








AW3_AY3 


AY3 





AY60 


AY60 





AW61_AY61 


AY61 





AW62_AY62 


AY62 





B2 


B2 





A3_B3 


B3 





A61_B61 





B62_B63 








1 c2 














U0500 


BROADWELL-ULT 


2C+GT2 
BGA 
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DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 


DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 


DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 


MCP Daisy-Chain Strategy: 


Each corner of CPU has two testpoints. 
Other corner test signals connected in 
daisy-chain fashion. Continuity should 
exist between both TP’s on each corner. 


NO_TEST 
TRUE A3 B3 





A4 





TPOSOO 
A60 





ACL TPO510 





AG62 TPOS11 





AV1 





TPO520 
Awl 





AW2_AY2 5 TPOS21 





AW3_AY3 





AW61 AY61 





AW62_AY62 





AW6é3 











CRITICAL 


OMIT_TABLE 








U0500 


BROADWELL-ULT 


2C+GT2 
BGA 
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CRITICAL 
OMIT_TABLE 


U0500 
BROADWELL-ULT 








1» _PP1v05_sO 19 
2 59 PROC_DETECT* (IPU) PRDY* 


(teu) PREQ*b 


CPU_PRDY_L 
CPU_PREQ L 








CATERR_L CATERR* 





CPU_TCK 
CPU_TMS 
CPUPCH TRST L 


(pp) = PROC_TCK 
(zpu) = PROC_TMS 
(1pu) =PROC_TRST* 





PECL 











CPU_PROCHOT_L 2 PROCHOT RL PROCHOT* 





CPU 
CPU 





(mpu) = PROC_TDT 


CPU PROCPWRGD PROC_TDO| 








CPU_SM_RCOMP<0> 
CPU_SM_RCOMP<1> 
CPU_SM_RCOMP<2> 


SM_RCOMPO BPMO* 
SM_RCOMP1 BPM1* 
SM_RCOMP2 BPM2* 
BPM3* 
SM_DRAMRST* BPM4* 
BPM5* 
SM_PG_CNTL1 BPM6* 
BPM7* 























RO651- RO652° RO620> TP CPU MEM RESET L 











eeeee aed de 


CPU MEMVTT PWR EN LSVDDO 








SYUTEETT 4+ pee te 


























0500 .AU61:12. 7mm 
LACE_NEAR=U0500.C61:12. 7mm 


CRITICAL 
OMIT_TABLE 
U0500 


BROADWELL-ULT 


2C+GT2 
BGA 


SYM 19 OF 19 

CFGO (1Pu) RESERVED RSVD_TP 

CFG1 (1Pu) RSVD_TP 

CFG2 (1Pu) 

CFG3 (1Pu) RSVD_TP 

CFG4 (rev) RSVD_TP 

CFGS (1Pu) 

CFG6 (1PU) RSVD_B43 

CFG7 (1Pu) 

CFG8 (1PU) RSVD_TP 

CFG9 (1Pu) RSVD_TP 

CFG10 (1Pv) 

CFG11 (1Pu) RSVD_TP 

CFG12 (1Pv) 

CFG13 (Pu) RSVD 

CFG14 (1Pv) 

CFG15 (1Pu) RSVD 
RSVD 





CFG<0> 
CFG<1> 
CFG<2> 


67 64 16BT> CFG<3> 
67 16 €ET> CFG<4> 


CFG<5> 
CFG<6> 
CFG<7> 
CFG<8> 
CFG<9> 
CFG<10> 
CFG<11> 
CFG<12> 
CFG<13> 
CFG<14> 
CFG<15> 







































































CFG<10>:SAFE MODE BOOT NORMAL OPERATION POWER FEATURES NOT ACTIVE 
CFG<9> :NO SVID-CAPABLE VR VR SUPPORTS SVID VR DOES NOT SUPPORT SVID 
CFG<8> :ALLOW NOA ON LOCKED UNITS = NORMAL OPERATION = NOA ALWAYS UNLOCKED 
CFG<4> :eDP ENABLE/DISABLE DISABLED ENABLED 

CFG<1> :PCH-LESS MODE NORMAL OPERATION = PCH-LESS MODE 

CFG<0> :RESET SEQUENCE STALL NORMAL OPERATION STALL AFTER PCU PLL LOCK CFG RCOMP CFG_RCOMP 


CFG<16> 
CFG<18> 
CFG<17> 
CFG<19> 


CFG16 (1Pu) 
CFG18 (1Pu) 
CFG17 (Pu) 
CFG19 (1Pu) 








PROC_OPI_COMP CPU OPT RCOMP 








TRAE MAREAARAARAAREA A 








RSVD 





These can be placed close to J1800 
and are only for debug access RSVD 
RSVD 
RSVD 
RSVD 
PCH TD _IREF TD_IREF 








CPU_CFG<10> 
CPU_CFG<9> 
CPU_CFG<8> 














CPU_CFG<1> 
CPU_CFG<0> 














NOSTUFF HSW_PRE_ES2 NOSTUFF NOSTUFF NOSTUFF 


RO640° RO638° *RO631 


1K 1K 
55 53 
20W /20) 20W 
ME ME 


201 , 











SYNC_MASTER=WILL_J43 SYNC_DATE=09/13/2014 
NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid EEE 
issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569) . CPU Misc/JTAG/CFG/RSVD 
Se oe oT 
CPU _CFG<4> <SCH_NUM> 
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CRITICAL CRITICAL 
OMIT_TABLE OMIT_TABLE 


U0500 U0500 SB_CKO*by 


SA_DOQO A_CLKO* SB_DOQO 
-PO° BROADWELL-ULT —PO° BROADWELL-ULT 
SA_DQ1 2C4+6T2 SA_CLKO SB_DOQ1 2C+6T2 SB_CKO 


SA_DOQ2 pasbi SA_CLK1* SB_DQ2 BGR: SB_CK1* 
SYM 3 OF 19 SYM 4 OF 19 

SA_DOQ3 SA_CLK1 SB_DQ3 SB_CK1 
SA_DO4 SB_DOQ4 
SA_DO5 SB_DO5 
SA_DOQ6 SB_DOQ6 
SA_DQ7 SB_DOQ7 
SA_DOS SB_DOQ8 
SA_DO9 SB_DQ9 
SA_DQ10 SB_DQ10 
SA_DQ11 SB_DQ11 
SA_DQ12 SB_DQ12 
SA_DQ13 SA_ODTO SB_DQ13 SB_ODTO 
SA_DQ14 LEDDR3 SB_DQ14 

SA_DQ15 cap3 SA_RAS*}> SB_DQ15 SB_RAS* 
SA_DQ16 cas2 SA_WE* SB_DQ16 SB_WE* 
SA_DQ17 cast SA_CAS* SB_DQ17 SB_CAS* 
SA_DQ18 SB_DQ18 

SA_DQ19 SA_BAO SB_DQ19 SB_BAO 
SA_DQ20 SA_BA1 SB_DQ20 SB_BA1 
SA_DQ21 SA_BA2 SB_DQ21 SB_BA2 
SA_DQ22 SB_DQ22 

SA_DQ23 SA_MAO SB_DQ23 caso SB_MAO 
SA_DQ24 SA_MA1 SB_DQ24 cans SB_MA1 
SA_DQ25 SA_MA2 SB_DQ25 cazss SB_MA2 
SA_DQ26 SA_MA3 SB_DQ26 rsvp3.  SB_MA3 
SA_DQ27 SA_MA4 SB_DQ27 Rsvp SB_MA4 
SA_DQ28 SA_MA5 SB_DQ28 caso SB_MA5 
SA_DQ29 SA_MA6 SB_DQ29 caa2 SB_MA6 
SA_DQ30 SA_MAT SB_DQ30 cana SB_MAT7 
SA_DQ31 SA_MA8 SB_DQ31 cans SB_MA8 
SA_DQ32 c SA_MA9 SB_DQ32 caat SB_MA9 
SA_DQ33 SA_MA10 SB_DQ33 can? SB_MA10 
SA_DQ34 SA_MA11 SB_DQ34 cana? SB_MA11 
SA_DQ35 SA_MA12 SB_DQ35 caas SB_MA12 
SA_DQ36 SA_MA13 SB_DQ36 caso SB_MA13 
SA_DQ37 SA_MA14 SB_DQ37 caas SB_MA14 
SA_DQ38 c SA_MA15 SB_DQ38 caas SB_MA15 
SA_DQ39 SB_DQ39 

SA_DOQ40 SA_DQSNO SB_DOQ40 SB_DQSNO 
SA_DOQ41 SA_DQSN1 SB_DOQ41 SB_DQSN1 
SA_DOQ42 SA_DQSN2 SB_DOQ42 SB_DQSN2 
SA_DQ43 SA_DOSN3 SB_DQ43 SB_DOSN3 
SA_DQ44 SA_DQSN4 SB_DQ44 SB_DOSN4 
SA_DQ45 SA_DOSNS5 SB_DQ45 SB_DOSN5 
SA_DQ46 SA_DQSN6 SB_DOQ46 SB_DQSN6 
SA_DQ47 SA_DQSN7 SB_DQ47 SB_DOSN7 
SA_DOQ48 SB_DOQ48 

SA_DQ49 SA_DQSPO SB_DQ49 SB_DQSPO 
SA_DQ50 SA_DQSP1 SB_DQ50 SB_DQSP1 
SA_DQ51 SA_DQSP2 SB_DQ51 SB_DQSP2 
SA_DQ52 SA_DQSP3 SB_DQ52 SB_DQSP3 
SA_DQ53 SA_DQSP4 SB_DQ53 SB_DOSP4 
SA_DQ54 SA_DQSP5 SB_DQ54 SB_DOSP5 
SA_DQ55 SA_DOSP6 MEM_A_DQS_P<6> 2 0 ° MEM_B_DQ<55> SB_DQ55 SB_DOSP6 
SA_DQ56 SA_DQSP7 MEM _A_DQS_P<7> p 0 MEM_B_DQ<56> SB_DQ56 SB_DOQSP7 
SA_DQ57 MEM _B_DQ<57> SB_DQ57 

SA_DOQ58 MEM B_DO<58> SB_DO58 

SA_DQ59 0 MEM_B_DQ<59> SB_DQ59 

SA_DQ60 SM_VREF_CA| CPU_DIMM VREFCA 9 MEM _B_DOQ<60> SB_DQ60 

SA_DQ61 MEM B_DO<61> SB_DOQ61 

SA_DQ62 MEM_B_DQ<62> SB_DQ62 

SA_DQ63 SM_VREF_DQ1 CPU_DIMMB_VREFDQ 8 MEM _B_DOQ<63> SB_DQ63 








MEM_A_DQ<0> N<0> MEM_B_DQ<0> 
P<0> MEM_B_DQ<1> 
N<1> r ‘ MEM_B_DQ<2> 


P<1> ‘ f MEM B_DO<3> 


CLK _N<0> 
CLK_P<0> 
CLK _N<1> 
CLK P<1> 














MEM_A_DQ<1> 


MEM_A_DQ<2> 
MEM A _DO<3> 






































MEM_A_DQ<4> 


MEM _A_DQ<5> 
MEM A _DO<6> 


MEM_B_DQ<4> 
CKE<0> a ‘ 0 MEM_B_DQ<5> 
CKE<1> ‘ f MEM B_ DO<6> 








CKE<0> 
CKE<1> 
CKE<2> 
CKE<3> 


SA_CKEO 
SA_CKE1 
SA_CKE2 
SA_CKE3 


SB_CKEO 
SB_CKE1 
SB_CKE2 
SB_CKE3 


























MEM_A_DOQ<7> 
MEM_A_DOQ<8> 
MEM_A_DQ<9> 
MEM_A_DQ<10> 
MEM_A_DQ<11> 
MEM_A_DQ<12> 
MEM_A_DQ<13> 
MEM A _DO<14> 
MEM_A_DQ<15> 
MEM_A_DQ<16> 
MEM A _DO<17> 
MEM_A_DQ<18> 
MEM_A_DQ<19> 
MEM_A_DOQ<20> 
MEM_A_DQ<21> 
MEM_A_DQ<22> 
MEM_A_DQ<23> 
MEM_A_DQ<24> 
MEM A _DO<25> 
MEM_A_DQ<26> 
MEM_A_DQ<27> 
MEM A _DO<28> 
MEM_A_DQ<29> 
MEM_A_DQ<30> 
MEM_A_DQ<31> 
MEM_A_DQ<32> 
MEM_A_DQ<33> 
MEM_A_DQ<34> 
MEM_A_DQ<35> 
MEM A _DO<36> 
MEM_A_DQ<37> 
MEM_A_DQ<38> 
MEM A _DO<39> 
MEM_A_DQ<40> 
MEM_A_DQ<41> 
MEM_A_DQ<42> 
MEM_A_DQ<43> 
MEM_A_DQ<44> 
MEM_A_DQ<45> 
MEM_A_DQ<46> 
MEM A _DO<47> 
MEM_A_DQ<48> 
MEM_A_DQ<49> 
MEM A _DO<50> 
MEM_A_DQ<51> 
MEM_A_DQ<52> 
MEM_A_DQ<53> 
MEM_A_DQ<54> 
MEM_A_DQ<55> 
MEM_A_DQ<56> 
MEM_A_DQ<57> 
MEM A _DO<58> 
MEM_A_DQ<59> 
MEM_A_DQ<60> 
MEM A _DO<61> 
MEM_A_DQ<62> 
MEM_A_DQ<63> 


CKE<2> MEM_B_DQ<7> 
CKE<3> r ‘ MEM_B_DOQ<8> 
MEM_B_DQ<9> 

cS_L<0> MEM_B_DQ<10> 
CS_L<1> wer r MEM_B_DQ<11> 
MEM_B_DQ<12> 

ODT<0> MEM_B_DQ<13> 

MEM B_DO<14> 

RAS_L a ‘ MEM_B_DQ<15> 

WEL MEM_B_DQ<16> 

CAS L MEM B_DO<17> 
MEM_B_DQ<18> 

=MEM_A_BA<0> MEM_B_DQ<19> 
MEM_A_CAB<6> MEM_B_DQ<20> 
=MEM_A_BA<2> a m MEM_B_DQ<21> 
MEM_B_DQ<22> 

=MEM_A_A<0> MEM_B_DQ<23> 
=MEM_A_A<1> 7 r MEM_B_DQ<24> 
=MEM A A<2> m MEM B_DO<25> 
TP_LPDDR3_RSVD1 MEM_B_DQ<26> 
TP_LPDDR3_RSVD2 a ‘ MEM_B_DQ<27> 
=MEM A _A<5> 0 MEM B_DO<28> 
































CS_L<0> 














SA_CSO*b 
SA_CS1*b 


SB_CS0*by 


SB_CS1*by CS_L<1> 














MEMORY CHANNEL A 
MEMORY CHANNEL B 








MEM_B_ODT<0> 






























































=MEM_B_BA<0> 














MEM_B_CAB<6> 














=MEM_B_BA<2> 




















=MEM_B_A<0> 














=MEM_B_A<1> 














=MEM_B_A<2> 
TP_LPDDR3_RSVD3 
TP_LPDDR3_RSVD4 
=MEM_B_A<5> 


















































=MEM_A_A<6> MEM_B_DQ<29> =MEM_B_A<6> 
A<7> 7 ‘ MEM_B_DQ<30> 
A<8> r MEM_B_DQ<31> 
A<9> MEM_B_DQ<32> 
A<10> ‘ MEM_B_DQ<33> 
=MEM_A_A<11> ‘ MEM_B_DQ<34> 
MEM_A_CAA<6> MEM_B_DQ<35> 
=MEM A_A<13> MEM B_DO<36> 
=MEM_A_A<14> 7 r MEM_B_DQ<37> 
=MEM_A_A<15> MEM_B_DQ<38> 

MEM B_DO<39> 
MEM_A_DQS_N<0> eT ‘ MEM_B_DQ<40> 
MEM_A_DQS_N<1> MEM_B_DQ<41> 
MEM_A_DQS_N<2> MEM_B_DQ<42> 
MEM_A_DQS_N<3> r ‘ MEM_B_DQ<43> 
MEM_A_DQS_N<4> MEM_B_DQ<44> 
MEM_A_DQS_N<5> MEM_B_DQ<45> 


MEM_A_DQS_N<6> , it ‘ MEM_B_DQ<46> 
MEM A DOS N<7> ‘ e MEM B_DO<47> 

MEM_B_DQ<48> 
MEM_A_DQS_P<0> ‘ ‘ MEM_B_DQ<49> 
MEM A DOS P<1> r m MEM B_DO<50> 
MEM_A_DQS_P<2> MEM_B_DQ<51> 
MEM_A_DQS_P<3> ‘ ‘ MEM_B_DQ<52> 
MEM_A_DQS_P<4> ‘ ‘ MEM_B_DQ<53> 
MEM_A_DQS_P<5> MEM_B_DQ<54> 














=MEM. =MEM_B_A<7> 














=MEM. =MEM_B_A<8> 














=MEM. A<9> 
A<10> 
A<11> 
MEM_B_CAA<6> 
=MEM_ B_A<13> 
=MEM_B_A<14> 


=MEM_B_A<15> 


=MEM. 














=MEM =MEM 














A 
A 
A 
A 
A 
A 


B 
B 
B 
B 
B 
B 


=MEM. 




































































MEM_B_DQS_N<0> 
MEM_B_DQS_N<1> 


























MEM_B_DQS_N<2> 


MEM_B_DQS_N<3> 
MEM_B_DQS_N<4> 






































MEM_B_DQS_N<5> 


MEM_B_DQS_N<6> 
MEM B DOS N<7> 












































MEM_B_DQS_P<0> 
MEM B DOS P<1> 


























MEM_B_DQS_P<2> 
MEM_B_DQS_P<3> 
MEM_B_DQS_P<4> 
MEM_B_DQS_P<5> 
MEM_B_DQS_P<6> 
MEM_B_DQS_P<7> 
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HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1, doc #502406, v0.9. 
LPT-LP current estimates from Lynx Point—LP PCH EDS, doc #503118, v1.0. 
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:11pm. 


CRITICAL 


bees ics PPVCC_SO_CPU 8 10 42 52 62 64 


U0500 
Ss 32. 
pes BROADWELL-ULT eag Ma 
BSVD 2C+GT2 
42 10 _PPVMEMIO_SO_CPU. BGA 


1.4A Max (DDR3: 1.5-1.35V) vpDo SYM 12 OF 19 
1.1A Max (LPDDR3: 1.2V) VDDQ HSW ULT POWER 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
64 62 52 42 10 e _PPVCC_ SO CPU VDDQ 
VDDQ 
VDDQ 














RO860> 


100 vcc 

PLACE_NEAR=U0500.C50:50.8mm 58 
1/20W RSVD 

ME 


201 5 RSVD 








ue 6 -PP1V05_SO 
38 





CPU_VCCSENSE_P VCC_SENSE 
TP_PPVCCIO_SO_CPU 








Max load: 300mA MIN_1 5 
VOLTAGE a RSVD 
PPVCOMP_SO_CPU VCCIO_OUT 


MIN_LINE_WIDTH=0.4 mm 
Max load: 300mA MIN_NECK_WIDTH=0.2 mm VCCIOA_OUT 


VOLTAGE=1.05V 
. RSVD 

NOTE: Aliases not used on CPU supply outputs 

CPU _VIDALERT L RSVD 

to avoid any extraneous connections. neyo 

















CPU_VIDALERT_R_L VIDALERT* 
CPU_VIDSCLK CPU_VIDSCLK_R VIDSCLK 
CPU_VIDSOUT_R VIDSOUT 














RO802.2:  PLACE_NEAR=U0500.163:2.54mm 17 16 CPU_VCCST_PWRGD VCCST_PWRGD 


ROG10.2:  PLACE_NEAR=U0500.162:38. 1mm sia7 CPU_VR_EN VR_EN 











CPU_VIDSOUT 





RO800.2:  PLACE_NEAR=R0810.1:2.54mm 5117 CPU_VR_READY VR_READY 





vss 

2 [D> PWR_DEBUG PWR_DEBUG* 
vss 
CPU_RSVD_P60 RSVD_TP 
CPU_RSVDP61 RSVD_TP 
CPU _RSVD N59 RSVD_TP 
CPU_RSVDN61 RSVD_TP 




















RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 





CRITICAL 


OMIT_TABLE 
rE 16 15 11 a 6 _PP1VO5_SO 
2 5 


646259 58 
ss 11 _PP1V05_SOSW_ PCH HSTO 2 VCCHSIO U0500 VCCSUS3_3 PP3V3_SUS @ 1114 18 46 57 58 59 62 64 vCCST 

BROADWELL-ULT 
1838mA Max @———_] vecusto 2C+GT2 0.3mA Max[1] -—PPVRTC_G3H vcecsT 


VCCHSIO BGe VCCRTC vCCST 
SYM 13 OF 19 























BYPASS=U0500.AE7:6.35mm 











« -PP1V0O5_SO ma vcec1_05 DCPRTC PPVOUT_SO_PCH_ DCPRTC 
55 MIN_LINE_WIDTH=0.2 mm 
29mA Max[1] vcCC1_05 _— er MIN_NECK_WIDTH=0.2 mm 
VOLTAGE=1.05V 


VCCSPI PP3V3_SUS g 11,14 18 46 57 se 59 | 
ay 18mA Max 
41mA Max BYPASS=U05 


ass-u0s00, Agi 
PP1V05_SOSW PCH VCCSATA3PLL VCCSATA3PLL vccasw PP1v05_sSO ri BYPASS=U0500.AGI0:6.35mm 


42mA Max i : vccasw 185mA Max[1] 


a 
2 























11 _PP1V05_ SOSW PCH VCCUSB3PLL VCCUSB3PLL 



































Y20 
WF: RSVD on Sawtooth Peak rev 1.0 NOX VCCAPLL 
21 


PP1V05_SO_ PCH VCCAPLL_ OPI VCCAPLL a VCC1P05 + PP1V05_S0 6 38 42 51 55 58 
VCCAPLL VCC1P05 1499mA Max[1] : 
vcci1Pos 


VCC1P05 o 
DCPSUS3 PLACE_NEAR=U0500.AG19:2.54mm 


VCC1P05 
RO899 
AZALIA/HDA 5.11 


PP1v5_SOSW_AUDIO_ HDA VCCHDA DCPSUSBYP @—PPvouT_S5_ PCH DCPSUSBYP_R AAA 
MIN_LINE_WIDTH=0.2 
11mA Max an araee” DCPSUSBYP MIN_NECK_WIDTH=0.2 Powered in DeepSx & 
1/20W 


VRM/USB2/AZALIA voRTsgeel. Gy: au VOLTAGE=1.05V 


DCPSUS2 201 
VCCASW PP1V05_S0 6 38 42 51 55 58 


vecaswL4®? § 473maA Max[1] 
PP3V3_SUS ° vcecsus3_3 vccaAsW 
59mA Max[1] vecsus3_3 

















57mA Max Mat 


























BYPASS=R089 








DCPSUS1 
PP3V3_S5 VCCDSW3_3 DCPSUS1 
114mA Max 
PP3V3_S0 + yeocs_3 THERMAL SENSOR 
40mA Max[1] vec3_3 vecTs1_5 PPlv5_S0 
3mA Max 


vcc3_3 PP3V3_S0 6 6 
11 _PP1V05_ SO PCH vec Icc VCCCLK = 39 $639.61 


vec3_3 1mA Max[1] 
VCCCLK: 200mA Max VCCCLK 





GPIO/LCC 























211 _PP1V05_SO_PCH_VCCACLKPLL VCCACLKPLL SERIAL IO 








vcCCsSDIO Pp3v3_s0 2 33025,17,28, 26 (30,36, 38 


31mA Max SYNC_MASTER=J43_ MLB SYNC_DATE=10/02/2014 


VCCSDIO| 17mA Max 17-469 9 
Pa ccna: 20 [om] vocere 
VCCCLK: 200mA Ma VCCCLK CPU/PCH POWER 
~ SUS OSCILLATOR 


VCCCLK pepsus4 AB8 DRAWIN NUM R Ss E 
RSVD <SCH_NUM> D 
jp ee Apple Inc. = 
WF: RSVD on Sawtooth Peak rev 1.0 RSVD V ON 
RSVD AC20 Sawtooth Peak rev 1.0 © <E4LABEL> 


t——“"“x NC WF: RSVD on 


NOTICE OF PROPRIETARY PROPERTY: [=== 
62 59 se 57 46 18 14 11 g PP3V3_SUS vecsus3_3 vec1_o5L 4616 . ppivos_so 5 27 38 42 51.55 58 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
64 AG17 PROPRIETARY PROPERTY OF APPLE INC. 


3.3mA Max[1] vccsus3_3 vcc1_o5 213mA Max[1] THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
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CRITICAL CRITICAL CRITICAL 
OMIT_TABLE OMIT_TABLE OMIT_TABLE 


U0500 U0500 U0500 
BROADWELL-ULT BROADWELL-ULT BROADWELL-ULT 


2C+GT2 2C+GT2 2C+GT2 
BGA BGA BGA 


SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19 











vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 




















vss 
vss 
vss 
VSS_SENSE CPU_VCCSENSE_N 51 67 
vss 

















PLACE_NEAR=U0500.E62:50.8mm 
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CPU/PCH GROUNDS 
ee None — 
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All Intel recommendations from Intel doc 


#503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 


1.0 unless stated otherwise 


CPU VCC Decoupling 


Intel recommendation (Table 5-1): 
64 62 52 42 9 _PPVCC_SO_CPU 





23x 22uF 0805 stuff, 


7x 22uF 0805 nostuff 
Apple implementation 
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*PteeePetedsesd st 





PCH_DSWVRMEN 





PM_DSW_PWRGD 


PPVRTC_G3H 


*R1450 


330K 
58 
1/20W 


ME 
201 





PCIE WAKE L 





PM_CLKRUN_L 





LPC_PWRDWN_L 





PM_CLK32K_SUSCLK_R 





PM_SLP_S5_L 








PM_SLP_S4_L 





PM_SLP_S3_L 





TP_PM_ SLP_A_L 





PM SLP SUS L 





TP PCH SLP LAN L 











CRITICAL 
OMIT_TABLE 
U0500 
BROADWELL-ULT 
2C+GT2 
BGA 
SYM 9 OF 19 





EDP_BKLCTL DDPB_CTRLCLK 





BKLT_EN 


seeegeegl aes 


TBTSNKO 





DDPB_CTRLDATA| 


TBTSNKO 





EDP_BKLEN (TPD-PLTRST#) 





PANEL PWR 


DDPC_CTRLCLK| 


TBTSNK1 





eDP 
SIDEBAND 


EDP_VDDEN 





TBT_PWR_ REQ L 


DDPC_CTRLDATA| 


TBTSNK1L 





(TPD-PLTRST#) 


PIRQA*/GPIO77 





SMC_RUNTIME_SCI_L 


PIRQB*/GPIO78 





HDMITBTMUX_ FLAG 


DDPB_AUXN 


TBTSNKO 





PIROC*/GPIO79 





SSD_BOOT 


DISPLAY 


DDPC_AUXN 


TBTSNK1 





PIRQD*/GPIO80 





NC PCI PME L 


DDPB_AUXP 


TBTSNKO 





PME* (1Pu) DDPC_AUXP 





ODD_PWR_EN_L 


TBTSNK1 





GPIOS55 





HDMITBTMUX_LATCH 


GPIO52 DDPB_HPD 





ENET_LOW PWR 


Wt tes 


TBTSNKO 





GPIO54 





AUD_PWR_EN 


DDPC_HPD 


TBTSNK1 





GPIO51 





AP_PCIE_DEV_WAKE 


GPIO53 EDP_HPD 





- 
a 
> 
=p 
> 
= 
= 
=p. 
= 
=p: 
=e 
=i 
=p. 


INT_HPD 
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CRITICAL 
PCIe Port Assignments: OMIT_TABLE USB Port Assignments: 


U0500 [ UsB2NO 


PERN5_LO 
a BROADWELL-ULT 
PERP5_LO 2C+GT2 USB2P0 


BGA 
PETN5_LO SYM 11 OF 19 


PETP5_LO 

















Ext A (LS/FS/HS) 








Thunderbolt 





USB2N1 
USB2P1 





Ext B (LS/FS/HS) 








PERN5_L1 
PERP5_L1 





USB2N2 
USB2P2 











Thunderbolt 
PETN5_L1 


PETP5_L1 USB2N3 
USB2P3 














PERN5_L2 
PERP5_L2 USB2N4 
USB2P4 





USB_TPAD_N ‘ Trackpad 
USB_TPAD P 








Thunderbolt 





PETN5_L2 
PETP5_L2 








SN 
BE 


USB2N5 
USB2P5 








PERN5_L3 
PERP5_L3 








CAMERAN 
CAMERAP 


USB2N6 
PETN5_L3 USB2P6 
PETP5_L3 





Thunderbolt Reserved: Camera 











USB2N7 
PERN3 USB2P7 

L(rPp) 
PERP3 





Reserved: SD (HS) 











MINN 





USB3 Port Assignments: 
PETN3 


PETP3 USB3RN1 
USB3RP1 

















PERN4 
PERP4 


Ext A (SS) 





USB3TN1 
USB3TP1 











Reserved: FireWire 
PETN4 


PETP4 USB3RN2 
USB3RP2 














PERN1/USB3RN3 
PERP1/USB3RP3 


Ext B (SS) 





USB3TN2 
USB3TP2 








SD Card Reader 





6 9t O4 04 


PETN1/USB3TN3 
PETP1/USB3TP3 


(& Ethernet if combo) 








USBRBIAS* 
USBRBIAS 





PERN2/USB3RN4 
PERP2/USB3RP4 








Camera 
PETN2/USB3TN4 RSVD 


PETP2/USB3TP4 RSVD 








Sh bh FF Ob FE OG OF OS FEES FF Gb TF OO FF 08 


RSVD oco*/GPIO40 
RSVD oc1*/GPIO41 
a1 e _PP1V05_SOSW_PCH_ VCCUSB3PLL PCH PCIE _RCOMP PCIE_RCOMP Oc2*/GPIO42 


PCIE_IREF 0C3*/GPIO43 





: 





it 
a 
w 





: 
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OMIT_TABLE 


U0500 
BROADWELL-ULT 


2C+GT2 
BGA 


SYM 7 OF 19 


PLACE_NEAR=U0500.A27:2.54mm 














(rev 
LAD SMBALERT*/GPIO11 


LAD1L 
LAD2 
LAD3 


AD R<0> PCH SMBALERT L 








AD_R<1> 





SMBUS PCH CLK 16 19 40 56 68 
SMBUS_PCH_ DATA 16 19 40 56 69 


SMBCLK} 
SMBDAT. 





AD_R<2> 





1/200 





AD R<3> 





1/200 


FRAME _R_L WOL_EN 


LFRAME* SMLOALERT*/GPIO60 








1/200 
SML_PCH_0_CLK 


SML_PCH_O_ DATA 


SMLOCLK| 


SPI_CLK SMLODAT. 
(IPU) 


SPI_cso* 
(ZPu) SMLIALERT* /PCHHOT*/GPIO73 


SPI_CS1* 
(IPU) SML1CLK_GPIO75| 


‘| SPI_CS2* ,, SML1IDATA/GP1O74 
(Pu) 


SPI_MOSI 
(1PU7IPD) 


SPI_MISO (IPU/IPD) CL_CLK| 
(1PU) 


SPI_I02 (IPU/IPD) CL_DAT. 
(TP) 





SPI_CLK_R 








SPI_CSO RL SMLIALERT# pull-up not provided on this 





PCH SMLIALERT_L 18 39 page, may be wire-ORed into other signals. 





TP_SPI_CS1_L Otherwise, 100k pull-up to 3.3V SUS required. 





SMBUS_SMC_1_SO_SCL 37 40 43 44 64 69 73 
SMBUS_SMC_1_SO_SDA 32.37 40 43 44 64 69 73 





TP_SPI_CS2_L 











SPI_MOSI_R 





SPI_MISO NC_CLINK_CLK 








SPI_IO0<2> NC_CLINK_DATA 








SPI_I0<3> SPI_I03 CL_RST* NC_CLINK RESET _L 


(ev) 








Pideres cUlel 
tt fea fee Ter 














PP3V3_SUS @ 11 14 18 46 57 58 59 62 64 
PP3V3_SUS @ 11 14 18 46 57 58 59 62 64 








SYNC_MASTER=WILL_J43 SYNC_DATE=09/13/2014 


USB_EXTA 1 63 Pron 
deel USB _EXTB ae PCH PCIe/USB/LPC/SPI/SMBus 


i ee ? USB_EXTD <SCH_NUM> 
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MF 2 <E4LABEL> 
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iil 10<3> 
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R1581 
R1582 
R1583 














R1548 
R1549 
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BOM GROUP BOM OPTIONS 


PP1iv0O5_S0 

















RAMCFG_SLOT RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:H 





R1650° 
PP3V3_S0 1K 


64 62 58 41 40 36 33:19 18 15 PP3V3_S3 ue 
o> CRITICAL 1/200 

SSD_LPSR:S3 ME 
OMIT_TABLE 201 


U0500 
BROADWELL-ULT 











RAMCFG3:H RAMCFG2: 





THERMTRIP* PM_THRMTRIP_L 





Pull-up/down on chipset support page (depends on TBT controller) 


RAMCFGO 
RAMCFG1 











RAMCFG2 








RAMCFG3 





GPIO12: 


CR: TBT_GO2SX_BIDIR, 


requires 100k pull-up to suUS 


RR/FR: DPHDMIMUX_SEL_TBT, requires 100k pull-up to TBTLC 


se 15 ETN> TPAD SPI_INT L PA 


TPAD SPI INT GPIO28 L 





*R1681 
0 





TPAD _SPI_INT_GPTO46_L js 





PP3V3_S0 


XDP_PCH_GPIO76 





XDP_MLB_RAMCFGO 





HDMITBTMUX_SEL_TBT 





TP_MEM_VDD_SEL_1V5_L 





XDP_LPCPLUS_GPIO 





XDP_PCH_GPIO17 





SD_RESET_L 





SMC_WAKE_SCI_L 





TPAD _SPI_INT_GPIO28_L 





TPAD _USB_IF_EN 





SSD_PWR_EN 








PCH TBT PCIE RESET _L 





HDD PWR EN 





XDP_SDCONN STATE CHANGE L 





SD PWR EN 





TBT_PWR_EN 





XDP_JTAG_ ISP 





XDP_JTAG_ ISP 





JTAG_TBT_TMS 





PCH _HSTO_ PWR_EN 





TPAD _SPI_IF_EN 





XDP_MLB_RAMCFG3 





SPIROM_USE_MLB 





CAMERA _PWR_EN_PCH 





TPAD _SPI_INT_GPIO46_L 





XDP_MLB_RAMCFG1 





XDP_MLB_RAMCFG2 





SSD_SR_EN_L 





AP_SOIX WAKE SEL 





SSD_RESET_L 





2118 COT 





CAM_PCIE RESET L 











R1641 


PCH TCO TIMER DISABLE 





1/20 


EPEC ECE EECCA EEE EEE EEE EES 


2C+GT2 
BGA 


SYM 10 OF 19 
BMBUSY*/GPIO76 


GPIO8 
LAN_PHY_PWR_CTRL/GPIO12 


GPIO15 (rpp-RsmRsT#) 


RCIN*/GPIO82 


SERIRQ| 


PCH_OPI_COMP 


CPU/MISC 


RSVD 
RSVD 








GPIO16 

GPIO17 

GPIO24 

GPIO27 

GPIO28 

GPIO26 

GPIO56 

GPIO57 

GPIO58 

GPIO59 

GPIO44 

GPIO47 

GPIO48 

GPIO49 

GPIO50 
HSIOPC/GPIO71 
GPIO13 

GPIO14 

GPIO25 

GPIO45 

GPIO46 

GPIO9 

GPIO10 
DEVSLPO/GP1033 
SDIO_POWER_EN/GPIO70 
DEVSLP1/GPI038 
DEVSLP2/GP1039 


SPKR/GPIO81 
(IPD-PLTRST#) 


GSPIO_CS*/GPI083 
GSPIO_CLK/GP1I084 
GSPIO_MISO/GPI1085 
(IPD 
GSPIO0_MOST/GPIO86 
(TPD-PLTRST#) 
GSPI1_CS*/GPIO87 
GSPI1_CLK/GPI088 
GSP1T1_MISO/GPI1089 
(IPD 
GSPI_MOSI/GPI090 
UARTO_RXD/GPIO91 
UARTO_TXD/GPI092 
UARTO_RTS*/GP1093 


UARTO_CTS*/GPI094 


UART1_RXD/GPIOO 
UART1_TXD/GPIO1 
UART1_RST*/GPIO2 


UART1_CTS*/GPIO3 


I2CO_SDA/GPI1O4 


I2CO_SCL/GPIOS 


I2C1_SDA/GPIO6 


I2C1_SCL/GPIO7 


SDIO_CLK/GP1064 

SDIO_CMD/GP1065 
SDIO_DO0/GPIO66 

(TPD-PLTRST#) 
SDIO_D1/GP1067 
SDIO_D2/GP1068 


SDIO_D3/GPI069 


TBT_CIO_ PLUG _EVENT_L 





LPC_SERIRQ 





PCH_OPT_COMP 


Cactus Ridge: 
Redwood Ridge: 


Alias to TBT_CIO_PLUG_EVENT, 


Alias to TBT_CIO_PLUG_EVENT_L, 





























PCH BT _UART _D2R 





PCH_ BT _UART_R2D 





PCH_ BT _UART_RTS 





PCH_BT_UART_CTS 





PCH _UART1_RXD 





PCH _UART1_TXD 





JTAG ISP_TDO 





PCH _UART1_CTS_L 





AP SOIX WAKE L 





AP_RESET_L 


U0500.AW15:2.S4mm 





PLT_RESET_L 





PCH _I2C1_SDA 





PCH I2C1_SCL 





TBT_POC_RESET_L 





BT_PWRRST_L 





PCH _STRP_TOPBLK_SWP_L 





ENET_MEDIA_SENSE 





LCD_IRQ L 





LCD_PSR_EN 





Pe Pere Fe Ft CHE CHEE FOEE FEOF 


Pull-up on TBT page 


Requires connection to SMC via 1K series R 


requires pull-down. 
requires pull-up (SO). 

















5a 59 6 


PP3V3_S3 15 18 19 33 36 40 41 58 62 64 
PP3V3_SOSW ee 

PP3V3_S3 
PP3V3_S3RSO_CAMERA 74 65 64 62 61 

pays. Sb 35,56, 352 36 22 13 28 12 1g 42 §,-PP Ava sO 
PP3V3_SO ase 


PP3V3_S5 By2h522)16,22,18,28 29 34 42 5 








33 36 40 41 58 62 64 

















AUD _SPI_CS_L R1660 100K 
TBILC for CR, SO for RR R1661 100K 


AUD_SPI_CLK 
R1610 100K XDP_PCH_ GPIO76 ‘ AUD_SPI_MISO R1662 100K 


1/200 ME AUD_SPI_MOSI R1663 100K 
XDP_LPCPLUS_GPIO 


ic : XDP_PCH_ GPIO17 6 TPAD SPI CS_L R1664 47K 
nee ee TPAD SPI CLK R1665 47K 
i TPAD SPI MISO R1666 47K 

on RReer R1616 should also be stuffed if 


1/208 2 : platform does not use SD card TPAD SPI MOST R1667 47K 
SMC_WAKE_SCI_L 
R1668 47K 


TPAD SPI INT L PCH BT UART D2R 
TPAD _USB_IF_EN PCH BT UART R2D R1669 47K 


1/208 
SSD_PWR_EN 2 SSD_LPSR:SO BOM option is on R1620 
1/200 MF ~ P PCH _UART1_RXD R1672 47K 


HDD_PWR_EN PCH UART1 TXD R1673 47K 
aon * _xDP_SDCONN_ STATE CHANGE _L JTAG ISP _TDO R1674 100K 
ros SD_PWR_EN PCH UART1_CTS_L R1675 47K 
1720" 
i208 r sia Saree ° AP_SOIX WAKE L R1676 100K 
XDP_JTAG ISP 
JTAG TBT IMs 
PCH HSIO PWR _EN 


17200 
TPAD _SPI_IF_EN 
1/200 MF BT_UART_RTS R1670 


SPIROM USE MLB BT_UART_CTS R1677 
CAMERA _PWR_EN_ PCH 
TPAD SPI_INT GPIO46_L 





1/20 





1/20W 








1/20 





R1614 100K 
R1615 100K 


1/20 











$33 


1/20 





SD_ON_MLB 1/20 








R1616 
R1617 
R1618 
R1619 
R1620 


$888 


1/20 








1/20 





1/20W 








1/20 














SSD_LPSR: SO 1/20W 


R1622 
R1623 
R1624 
R1625 
R1626 
R1627 
R1628 
R1629 
R1630 








1/20 





S55 SSSS32835 








1/20 











1/20W 








1/20 





1/20W 





1/20W 





rm 
no 


I2Cl_ SDA 
I2C1_SCL 








17/200 1720W 


R1678 3. 2x 
R1679 32x 


So5s $ sess $5 S888 Sess 








17200 








1/20W 


R1632 
R1633 
R1634 








Stuffed R1632 








1/20 











1/20W 


No-Stuffed R1634 





1/20 
NOSTUFF 43 01/14/201 

R1637 SSD_SR_EN_L SYNC_MASTER=WILL_J. SYNC_DATE= 

R1638 


1/200 ME - Se 
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Sse 555 











R1652 
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PP1Vv05_SO Merged (CPU/PCH) Micro2-—XDP ee 615 11.8 6 _PP1VO5_SO 


64 6259 58 








Extra BPM Testpoints a 42 2817 2681S Se 





CRITICAL NOTE: This is not the standard XDP pinout. 


6 CED MDE BEM E2> iam np gg 9 XDP_CONN Use with 921-0133 Adapter Flex to 67 6a 16 6 _XDP_CPU_TDO = aiele = — 
ero) -—_—? J1800 support chipset debug. CE_NEP 500-5 


6 XDP_BPM_L<3> 

7 

TP-P6 TP1803 DFAORG GODe Os a #4 26.4. -XDPCPULTCK R1813 51 
6 XDP_BPM_L<4> R1830 PLACE_NEAR=U0500.B60:2 17200 
o> GE TP1804 
é TP 150 62 ( 
6 XDP_BPM L<5> 5% TDI and TMS are terminated in CPU. 
Dae TP1805 VY 














i/iew 
ME-LE 


e6 XDP_BPM _L<6> 402 
o> c=! E, TP1806 2 

16 XDP_BPM_L<7> CPU_PREQ_L 
o> c= TP1807 


CPU_PRDY_L 








CFG<17> 
CFG<16> 











CFG<0> 
CFG<1> 


CFG<8> 





CFG<9> 








CFG<2> 
CFG<3> 


CFG<10> 
CFG<11> 











BPM_L<0> CFG<19> 


CFG<18> 





BPM L<1> 








CFG<4> CFG<12> 


CFG<13> 





CFG<5> 








CFG<6> 
CFG<7> 


CFG<14> 
CFG<15> é 








CPU_VCCST_PWRGD R1800 1K 
PLACE_NEAR=U0500.C61:2.54mm 1720 











VCCST PWRGD OKO 


PM _PWRBIN_L R1802 0) 2 PWRBTN_L HOOK1 
PLACE_NEAR=U5000.g3:2.54mm = 1/20w 





TTPCLE/HOOK4 XxNC 





TTPCLK#/HOOKS xXxNC 

vCCc_OBS_CD 

RESET#/HOOK6 XDP_CPURST L R1805 ik PLT RESET L 
DBR#/HOOK XDP_DBRESET_L ry PLACE_NZAR“U0500.AG7:2.54mm 
NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page 


VCC_OBS_AB 
HOOK 


PM_PCH SYS_PWROK R1804 2 HOOK 
1/i6w 

















XDP_PCH_TDO 





69 56 40 19 14g SMBUS PCH DATA 
69 56 4019 24 EIN SMBUS_PCH_CLK 
69 64 16 XDP_PCH_TCK 


XDP_TRST_L 





XDP_PCH TDI 
TM, XDP_PCH_ TMS 
DP_PRESENT# 





seed iee ea CE Tg Tg Tg) td a8 


COODDDDDOVDOVDDAODQODQODAVVDOOCOOCOOOO0O0O000 


DPDODDDDDVDADDIVDDANDVDNDDDDOAODODO000000 
seer oe ree TE TL Tg TS td) ot 


67 64 16 6 XDP_CPU_TCK 








PCH JTAGX 














CRITICAL, 

XDP 
Q1840 ra 

DMNSLO6VK-7 $ 


51880847 int one” *| 


| ny | XDP_CPU_TDO 
PLACE_NEAR=J1600.51;20"M ™ 
Xt 





O 





















































XDP_CPU_PRESENT_L 





CRITICAL 
XDP 
Q1840 
DMN5L06VK-7 


'SOTS63 











XDP_CPUPCH TRST L 
MAKE_BASE=TRUE 


tt XDP_CPUPCH TRST L 
CRITICAL XDP_CPUPCH TRST_L 























PCH XDP Signals 


These signals do not connect to XDP connector in this architecture, only accessible 








XDP_CPU_TDI 





via Top-Side Probe. Nets are listed here to show XDP associations and to make clear CPU JTAG Isolation 





what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800.55:28mm 











tt 
58 56 52 51 45 32 Pp5v_ so 


PCH/XDP Signals Non-XDP Signals ok Maya Be CRITICAL 








28 181715 13 11 8 
74 64 62 60 59 58 57 


XDP_MLB_RAMCFGO 





=, TP1870 


XDP_USB_EXTA_OC XDP_USB_EXTA_OC_L 
MAKE_BASE=TRUE | 


XDP_USB_EXTB OC XDP_USB_EXTB OC _L 16 voc 
MAKE_BASE=TRUE, ‘ = XDP_CPU_TMS {OUT © «57 


XDP_USB_EXTC_OC_L U1845 
TPUS73' 7 4LVC1G07GF 
6 SOT891 2 
XDP_USB_EXTD OC _L 62 51 -PP1V05_suUS 
TP1874 3 ALL_SYS_PWRGD. > 4 XDP_JTAG CPU _ISOL_L 


XDP_SDCONN_STATE_CHANGE_L XDP_SDCONN_STATE _CHANGE_L 33 L 
MAKE_BASE=TRUE 5 NO STUFF 


XDP_ MLB RAMCFG1 16 12 R1899 1K 
TP1876 PLACE_NEAR=U0500.AE63:2@mm 







































































$ 


1/200 





XDP_ MLB RAMCFG2 





~ TP1877 R1890 51 


XDP_ MLB RAMCFG3 PLACE_NEAR=U0500.AE61:28mm 
> TP1878 








$ 


1/200 








R1891 Si 
JTAG ISP _TCK XDP_JTAG ISP_TCK {OUT 25 16 18 25 (CE_NEAR=00500.AD61:28mm 
MAKE_BASE=TRUE 





$ 


1/200 





FW_PME_L 





2 TP1879 R1892 51 


| NEAR=00500.AD62:28mm 





3 


1/200 





PCH _GPIO35 NOTE: Must not short XDP pins together! 
TP1880 3 NO STUFF 


PCH UART_SSD_L_BT_H TP1881 R1896 512 
_NEAR=U0500.AB62:2mm 

SSD_PCIEO SEL L R1884 ne NO STUFF 

CPUPCH TRST L R1897 512 


LPCPLUS_GPIO XDP_LPCPLUS_GPIO E PLACE_NEAR=U0500.AU62: 28mm 
MAKE_BASE=TRUE — 


‘GD TP1886 


TR-P6 





3 





1/20" 








: 


1/200 











PCH_GPIO17 





PCH_GPIO76 





TF) TP1887 
TP-P6 


JTAG_ ISP_TDI — XDP_JTAG_ ISP_TDI 
MAKE_BASE=TRUE = SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 


Unused & MLB_RAMCFGx GPIOs have TPs. e. CPU/PCH Merged XDP 


USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. pe 
<SCH_NUM> PD | 
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug. Apple Inc. 
JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-banged JTAG during PCH debug. | <EaLABEL> | 
NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 


SSD_PCIEx_SEL_L straps are connected via 1K to common net. THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 18 OF 121 
LPCPLUS_GPIO is aliased, do not attempt use during PCH debug. NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [JS#EE 
ALL RIGHTS RESERVED 16 OF 76 





NOTE: Should force PCH GPIO47 high to ensure TBT router powered to avoid leakage/clamping of signals. 
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GreenCLK 25MHz Power 
Must be powered if any VDDIO is powered. 


CAM XTAL Power 


TBT XTAL Power 


This looks a little ugly to support 
new and old parts. With GreenCLK Rev C 
pin 5 must receive S5 power (Stuff R2042) 


System RTC Power Source & 32kHz / 25MHz Clock Generator 


Chipset uses 24MHz crystal, 


50 49 46 40 38 


PP3V42_G3H 


GreenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal 





PP3V3_S5 


Coin-Cell: VBAT (300-ohm & 10uF RC) 


No Coin-Cell: 3.42V G3Hot (no RC) 





Coin-Cell & G3Hot: 


No Coin-Cell: 


1s _PP3V3_S5RS3RSO_SYSCLKGEN 





3.42V G3Hot 
Coin-Cell & No G3Hot: 3.3V S5 


3.3V S5 


No bypass necessary 





67 16 XDP_DBRESET_L 


PCH Reset Button 





$3 92 $'_pp3v3_s0 
40 33 Se 


XDP 


R1996 
0 


1 2 





PM_SYSRST 


70 62 53 42 








PP1V2_CAM_XTALPCIEVDD 
PP3V3_TBTLC 


























13 














VBAT and +V3.3A are 
internally ORed to 
create VDD_RTC_OUT. 


VG3HOT| 


+V3.3A should be first 
available ~3.3V power 


U1900 


SLG3NB148CV 
aoe to reduce VBAT draw. 
CRITICAL 


IVIOE_25M_A 32.768K| 








CKPLUS_WATVE=PwrTerm2Gnd 





PCH_CLK32K_RICX1 





IVIOE_25M_B 








c1905 
12PF 
2) t2 9-2 SYSCLK_CLK25M_X2 so SYSCLK_CLK25M X2_R 
IT 





I'VIOE_25M_C 25M_Al 





25M_B SYSCLK_CLK25M_CAMERA 











ie . NO STUFF 
25v " 
a8 CRITICAL 


d 
ost NCHS ¥1905 


NOX 25.000MHZ-12PF-20PPM 
C1906 ig 


SM-3.2X2.5MM 
12PF 














1) 12 «9 SYSCLK_CLK25M_X1 


X2 25M_C SYSCLK_CLK25M_TBT 














XL PPVRTC_ G3H 





For SB RTC Power 








+ C1910 
— 1UF 


T— 20% 
6.3V 
X5R 





2 


25v 





NOTE: 30 PPM or better required for RTC accuracy 


0201 


1/20W NO STUFF 
0201 ; 
= R1997 
fo 
i/16w 
poe 
3 tz 


SILK_PART=SYS 


e118 


PP1v2_S3 


Memory VTIT Enable Level-Shifter 


CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vih(min). 





CPU_MEMVTT_PWR_EN_LSVDDQ 


PP3V3_S0 








| *R1970 
Vcc goer 
U1970 1/200 
7anuPico7Ge 3 201 33uW when driven-low 





TPS51916 I (leak) = 


Vih(min) = 


MEMVTT_PWR_EN 





PP1V5 SOSW AUDIO HDA 


MAKE_BASE=TRUE 


[3 
5 xNC — MEMVTT_ PWR_EN 




















PP5V_SO 


62 61 59 58 56 52 51 45 32 





aa 


PCH ME Disable Strap 





@—SP1_DESCRIPTOR OVERRIDE _LSSV 





‘SOTS63 











SPI_DESCRIPTOR_OVERRIDE 

















CERM 


Q1920 
0201 


DMN5LO6VK-7 
SOTS63 


VER 3 
NC_RTC_CLK32K_RTCX2 








712 .NC_RTC_CLK32K _ RTCX2 
MAKE_BASE=TRUE NO_TEST=TRUE 





PCH 24MHz Crystal 














R1915 





PCH CLK24M XTALOUT R PCH CLK24M XTALOUT 











37 (IN>—SP1_ DESCRIPTOR OVERRIDE L 
CRITICAL 


YIOLS 
24.000MHZ-20PPM-6PF 





PCH uses HDA_SDO as a power-up strap. If low, 
If high, ME is disabled. 

SMC controls strap enable 
Q1920 & 5V pull-up allows 





ME functions normally. 
This allows for full re-flashing of SPI ROM. 
to allow in-field control of strap setting. 








3.20X2.50MM-SM1 





circuit to work regardless of HDA voltage. 


PCH _CLK24M_XTALIN 








VCCST (1.05V SO) PWRGD 


Outputs 


PP3V3_S5 





— LPC_CLK24M_SMC 
l = MAKE_BASE=TRUE 


LPC_CLK24M_SMC 





PPivO5 sO 





CLK24M_SMC_R 
PLACE_NEAR=U0500.AN15:5. 





RIGS 1 
10K 


CRITICAL 
U1930 


74nUP1GO9 a/aom 
sOTs91 ‘ 








2 201 


ss 3717 16 -ALL_SYS_PWRGD 





Y CPU_VCCST_PWRGD 





PM SLP S3 L 




















PCH PWROK Generation 


PP3V42_G3H 


50 49 46 40 38 37 36 35 30 17 
65 G4 62 61 59 





PM_PCH_PWROK 


PM_PCH_PWROK 
MAKE_BASE=TRUE, 





CD. 


(OD =» 





BYPASS=U1950: SMM 





NO STUFF WF: Do we need this? 





NO STUFF 
R1951 


CKPLUS_WAIVE=UNCONNECTED_PINS 
74LVC2G08GT/S505 


ALL_SYS_PWRGD SOT833 








8 74LVC2GO08GT/S505 
PM_SO_PGOOD SOTESS: 





s.27 6 OT CPU_VR_READY 








CPUVR_PGOOD_R 





MAKE_BASE=TRUE 








NO STUFF 


A 


u195042 SYS_PWROK_R 


PM_PCH_ SYS_PWROK 


SYNC_MASTER=J43_MLB1 


SYNC_DATE=01/09/201 


5117 6 EIN CPU _VR_READY 














R1961° oe) Chipset Support 
100K 4 M 


1/20W 
ME 








Apple Inc. <SCH_NUM> Jf D 
21, S) 





E4LABEL> 











NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 
THE POSESSOR AGREES TO THE FOLLOWING 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
IV ALL RIGHTS RESERVED 
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GreenCLK 25MHz Power DDC Pull-Ups 


Platform Reset Connections f 
2.2k pull-ups are required by PCH 


NO. STUEE to indicat ta displ interf. 
© indicate active display interface. 
Unbuffered Bey 
DP++ spec violation, should remove! 


PP3V3_S3 PP3V3_S5RS3RSO_SYSCLKGEN 


64 62 58 41 40 36 33 19 15 





PP3V3_S0 








PP3V3_S5RS3RSO_SYSCLKGEN 
MIN_LINE. 0.5 e 


MIN_NECK_| 
VOLTAGE=3 . 3V NO STUFF 
R2020° 


MAKE_BASE=TRUE 
2.2K 


R2041/2 should be stuffed for St 58 St 
f 1/20 1/200 1/20 

GreekCLK A or B depending on S2 rail ME ME ME 
2015 2 202 2015 


61823 CIX> PLT_RESET L 








NO STUFF 


R2022°* 
2.2K 


*R2021 
2.2K 





PCA9557D_RESET_L 





PP3V3_S0 








R2042 should be stuffed for GreenCLK C DP_TBTSNKO_DDC_CLK 
Scrub for Layout Optimization DP_TBTSNKO_DDC_DATA 


Buff d DP_TBTSNK1_DDC_CLK 
ua ere DP_TBTSNK1_DDC_DATA 


34 29 28 
14 





PP3V3_S0 














CRITICAL 


MC74VHC1G08 
SC70-HF 


4 PLT_RST_BUF_L 




















TBISNK1_DDC is pulled-up just to indicate that 
AUX-only. 





SMC_LRESET_L DP port is used. No DDC on this port, 











NOTE: Only DDC_DATA is sensed by PCH, so 








*R2070 
100K 


1/20W 


DDC_CLK pull-ups are unstuffed. 


* C2071 BKLT_ PLT _RST_L 





Thunderbolt Pull-up/downs 





Redwood Ridge JTAG Isolation 


TBTLC can be on when SO is off, 





CAM_PCIE_ RESET _L 





and vice-versa 





CR: TBTI_GO2SX_BIDIR, 


Isolation ensures no leakage to RR or PCH 
RR/FR: DPHDMIMUX_SEL_TBT, 


requires 100k pull-up to TBTLC (on TBT page) 


Frere PP3V3_TBTLC 
TBT_PCIE RESET L eae eee : 
1/200 

ME 
201 





25 18 15 PCH TBT PCIE RESET L 
Chase sasestace 





PP3V3_S5 





MAKE_BASE 


e 25 18 CET HDMITBTMUX_SEL_TBT —__teur HDMITBTMUX SEL _TBT CET) 25 18 25 





NOSTUFF 
BYPASS=U2030: 3mm 





Falcon Ridge PLUG_EVENT is active-—low, 


25 18 15 


always driven (pull-up) 





U2060 


74LVC2G07 
SOT891 





TBT_CIO_ PLUG EVENT _L TBT_CIO_ PLUG EVENT _L 


—Cin] 9 28 25 





SO pull-up on PCH 
NOSTUFF 
CRITICAL 


JTAG _TBT_TDO 1A JTAG_ ISP _TDO Required for unused second TBT port 








TBT B CIO SEL 

; eo ees DP_TBTPB_HPD 
tage 4 CAMERA_PWR_EN TBT_B_CONFIG2 RC 
a TBT B CONFIG] BUF 
TBT_B_LSRX 


From PCH JTAG TBT TMS PCH 2h 











74LVC1G08 @JIAG TBT TMS 














26 29 18 13 ET PM SLP_s4_ 1 SO pull-up on PCH page 

















CAMERA PWR EN PCH 

















R2016° R2018° *R2019 *R2014 


F : 10K 10K 10K 10K 
Other PCH’s may require isolation on TCK 54 5% 58 5% 
1/20" 1/20W 1/20W 1/20W 

ME 


and TDI as well for PCH glitch-prevention. ME ME MF 
201 » 1 2014 9 201 





Solution shown is for LPT-LP. 


This reference schematic assumes PCH JTAG GPIOs are only used for 
Thunderbolt. 











If other ASIC JTAG signals are wired into these GPIOs 
different isolation techniques will likely be necessary. 


Power State Debug LEDs 


(For development only) 


TBT Aliases 


MAKE_BASE 


DBGLED 


PP3V3_S5 





TBTSNKO_DDC_CLK 
TBTSNKO_DDC_DATA 


DP_TBTSNKO_DDC 
DP_TBTSNKO_DDC 





TRUE 


R2094 
PP3V3_S5_ DBGLED 
MIN_LINE_W 


WV 


1/d VOLTAGE 
ME-LE 


402 
7 DP_TBTSNK1_HPD 
DBGLED DBGLED DBGLED DBGLED DBGLED 
=DP_TBTSNK1_ML_C_P<3..0> 


R2090° R2091° R2093° =DP_TBTSNK1_ML_C_N<3. .0> 


20K 20K 20K 
5% 5% % 53 Renaming the pins N61 and P61 to remove automatic diffpari property 2. DP_TBTSNK1_ AUXCH_C_P 


1/20W / 1/208 /208 
ME Y MP " 2 DP _TBISNK1 AUXCH CN 
TP_CPU_RSVDN61 1 DP_TBTSNK1_DDC_CLK 


201 5 : = 201 5 
MAKE_BASE=TRUE 
DP_TBTSNK1_DDC_DATA 
TP_CPU_RSVDP61 
MAKE_BASE=TRUE 








eur 





PLACE_SIDE=BOTTOM 
MAKE_BASE 


Euetaiat DP_TBTSNK1_HPD 

TRUE DP_TBTSNK1_ML_C_P<3..0> 
Euetaiot DP_TBTSNK1_ML_C_N<3..0> 
Euetsiot DP_TBTSNK1_AUXCH_C_P 
TRUE DP _TBTSNK1 AUXCH C_N 
TRUE DP_TBTSNK1_DDC_CLK 

TRUE DP_TBTSNK1_DDC_DATA 








Pin N61 needs a TP for Power to perform iFDIM test 











TP_CPU_RSVDN61 


DBGLED_SO oe 
TP_CPU_RSVDP61 — 








DBGLED_S4 DBGLED_S3 DBGLED_SO1T3 











DBGLED_S5 








Single-port TBT implementation does not require DDC Crossbar 
, DBGLED 

D2095 
XZ casen-seucn-2Mn-2. 65v 
Na nrqusc-sm 


PLACE_SIDE=BOTIOM 
SILK_PART=S0_ON 


DBGLED 


“ D2092 
\Z® cxzen-semcn-2mn-2.. 65v 
Na nronsc-sm 


PLACE, E=BOTTOM 
SILK_PART=S3_ON 


DBGLED DBGLED 


“.D2090 
XZ casen-seucn-2mn-2. 65v 


DBGLED 
D2091 


YZ casen-seuco-2mn-2. 


Na trons6-sm 


E=BOTTOM K 
STEBY_ON 


XDP_JTAG_ISP_TCK 
XDP_JTAG_ ISP_TDI 


Na cro 





15 XDP_JTAG_ISP_TCK 


PLACE_SIDE=BOTTOM K 15 (IN _XDP_JTAG ISP TDI 


SILK_PART=SOT3 


K  PLACE_S 
SILK_PAR’ 











DBGLED_S4_D 





DBGLED_S3_D 





DBGLED_SO1I3_D 





DBGLED_SO_D 





DBGLED 
Q2090 
DMNS5LO6VK-7 
soTS63 

VER 3 











S4_PWR_EN 
PM_SLP_S4_L 














DBGLED 
Q2090 


DMN5LO6VK-7 
SOTS63 
VER 3 














PM_SLP_S3_L 














DBGLED 
Q2091 


DMNSLO6VK-7 





SOTS63 
VER 3 














59 37.17 13 EID 


PM SLP SO L 











DBGLED 
Q2091 


DMN5LO6VK-7 





SOTS63 
VER 3 
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No MAKE_BASE on TCK/TDI as these are provided on XDP page. 


RAM Configuration Straps 


Pull-downs for chip-down RAM systems 


RAMCFGO 





RAMCFG1 





RAMCFG2 





RAMCFG3 





RAMCFG3:L 


LPDD 


TP_CPU_MEM_RESET_L 


RAMCFG2:L | RAMCFG1:L RAMCFGO:L 








Alias Support 


TP_CPU_MEM_ RESET _L 





PP3V3_SUS 


@ 11 14 46 57 5a 59 62 64 








2914 Go} PCH SMLIALERT L 


SYNC_MASTER=J43_MLB SYNC_DATE=01/17/201 


Project Chipset Support 


<SCH_NUM>| D_ 





TP_MEM _VDD_SEL_1V5_L 


MAKE_BASE=TRUE 
TP_MEM _VDD_SEL_1V5_L 


Apple Inc. — 





PPOV6_S3_MEM VREFDQ_A 


MAKE_BASE=TRUE 
PPOV6_S3_MEM VREFDQ_A 





© EL> 














PPOV6_S3_ MEM VREFCA_A 


MAKE_BASE=TRUE VOLTAGE 
PPOV6_S3_ MEM VREFCA_A 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 





PPOV6_S3_MEM VREFDQ_B 


MAKE_BASE=TRUE VOLTAGE 
PPOV6_S3_MEM VREFDQ_B 


PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 





PPOV6_S3 VREFCA_B 


MAKE_BASE=TRUE VOLTAGE 
PPOV6_S3_MEM VREFCA_B 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
NOT TO REPRODUCE OR COPY IT 





MAKE_BASE=TRUE VOLTAGE 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 
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Page Notes = d a ats 
CPU-Based Margining eT eee VRef Dividers 
Power aliases re ired by this page: 
eerie pieces Y ae Pee FETs for CPU isolation during DAC margining DDRVREF_DAC EN RC’s to avoid drain glitches Always used, regardless 
=e May not be necessary due to C22x0 CRITICAL of margining option. 
— =PPDDR_S3_MEMVREF CRITICAL ™ DDRVREF_DAC 


1 2 VREFMRGN_DQ_A_EN_RC m~ Q2225 
mee 7 5 DMNSLO6VK-7 














o 
Signal aliases required by this page: & 
> 


- DDRVREF_DAC DDRVREF_DAC 
I2C_VREFDACS_SCL DMN5LO6VK-7 I a 


[____ soTs63 R2201° C2225 [____ soTs63 


=12C_VREFDACS_SDA B 100K 0.1UF a 
a 58 ol a ey MIN_LINE_WT 


=12C_PCA9557D_SCL 7 CPU _DIMMA VREFDO : 
fo 1/200 ot PLACE_NEAR=R2221. MIN_NECK_WT! 


=I2C_PCA9557D_SDA + ME Fj 
201, 02225 pin 6: 


BOM options provided by this page: PLACE_NEAR=02220.6: 
— DDRVREF_DAC - Stuffs DAC margining circuit. 
























































CRITICAL 
Q2260 CPU_MEM_VREFDQ_B_ISOL 


DMN5LO6VK-7 DDRVREF_DAC 


1 sorses R2245  DORVEEE. DAC 


100K 
) PIN —CPU_DIMMB_VREFDO mt a 4A LANE VREFMRGN_DQ_B_EN_RC @ Q2265 
DF 





a 


” 
&% 
oT ds 























° DDRVREF_DAC DDRVREF_DAC PUMNSLUONERT ME 
2 [___ soTs63 3 
x PLACE_NEAR=Q2260.6:3mm 
CPU DAC output step sizes: i, a a ‘ 
2 




















PPOV6_S3_MEM VREFDQ_B 
DDR3 (1.5V) 7.70mV per 58 


a MIN_LINE_} 
DDR3L (1.35V) 6.99mV per CRITICAL F 








PLACE_NEAR=R2241.2:1mm 





02265 pin 6: ME R2242' 


PLACE_NEAR=Q2260.6:2.54mm 





LPDDR3 (1.2V) ?mV per Q2220 


DMN5LO6VK-7 
SOTS63 


o 
nd 
Bl 
> 











) PIN —CPU DIMM VREFCA h 4A CPU_MEM VREFCA_A_ISOL 











oF DDRVREF_DAC 


CPU has single output for 

a R2265 CRITICAL 

VREFCA. Split into two TAG ™ DDRVREF_DAC 
2 VREFMRGN_CA_A_EN_RC @ Q2225 


signals for independent DAC LANA * o 
iad > DMN5LO6VK-7 
margining support. When CRITICAL DDRVREF_DAC DDRVREF_DAC 
2 








|__ sorse63 
C2265 ? “PLACE_NEAR=02220.3: 3mm 


0.1UEF a {a 2 PPOV6_S3_ MEM VREFCA_A 
MIN_LINE_} 


DAC margining VREFCA ensure 


Q2260 R2215 
VREFMRGN_CPU_EN is low DMN5LO6VK-7 100% 
- 


to remove short due to CPU. SOT563 1/200 
ME 


a 201 








” 
in 
a} 
> 

















i .\CE_NEAR=R2261. 


R2262° 























DAC-Based Margining 


DAC sets voltage level, PCA9557 & FETs enable outputs CPU_MEM VREFCA_B_ISOL 
and disables margining after platform reset. DDRVREF_DAC 











omni R2285 ” DERVEEE DAC 


100K 
R2218 1 2 VREFMRGN_CA_B_EN_RC e | 
SHORT = 
: : DDRVREF_DAC 5 DDRVREF_DAC > DMNSLO6VK-7 


SOT563 2 
NONE iz 2 M PLACE_NEAR=Q2260.3:3mm 


NONE 
NONE i DDRVREF_DAC DDRVREF_DAC : 4 K 48 2 PPOV6_S3_MEM VREFCA_B 


C2200 /200 , » 





















































CRITICAL 

,| DDRVREF_DAC (All 4 R's) 

VDD DDRVREF_DAC 

SMBUS_PCH_ CLK u2200 vouTal VREFMRGN_DQ_A : VREFMRGN_DQ_A_RDIV R22x6 pin 2: 

MsoP 1/208 MF 201 

¥ 

vouTB VREFMRGN_DQ_B : VREFMRGN_DQ_B_RDIV 
1/208 MF 201 | NEAR=92265. 


voutcl4 VREFMRGN_CA_AB : 2 VREFMRGN_CA_A_RDIV 
1/200 ME 201 
Addr=0x98 (WR) /0x99 (RD) PLACE_NEAR=Q2265. 

vouTD VREFMRGN_MEMVREG : VREFMRGN_CA_B_RDIV 


1/20 MF 201 























PLAC! 225. 
SMBUS_PCH_ DATA LACE_NEAR=Q2: 











MEM VREFCA B RC 














DAC557 

















GND 





NOTE: MEMVREG and SPARE share a 
DAC output, cannot enable 
both at the same time! 

PP3V3_S3 15 18 19 33 36 40 41 58 62 64 








e CRITICAL 
DDRVREF_DAC 
DDRVREF_DAC 


CRITICAL C2205 ? 
DDRVREF_DAC 0.1uF — 
«| DDRVREF_DAC UE oo 














U2204 DDRVREF_DAC 


vec MAX4253 R2214 


7 ow ucsP 
4 U2201 38.3K 

CERM-XSR 2 VREFMRGN_MEMVREG_BUF 2 

0201 PCA9557 


EN ony (BO VREFMRGN CPU_EN e C PLACE_NEAR=R7415.2:1mm 

Pl VREFMRGN_DQ_A_EN 
Addr=0x30 (WR) /0x31 (RD) pals VREFMRGN_DQ_B_EN 
P3 VREFMRGN_CA_A_EN 
Pal VREFMRGN CA BEN 
PS VREFMRGN_MEMVREG_EN ‘ ORT TICAL: 
SMBUS PCH CLK PG VREFMRGN_SPARE_EN DDRVREF_DAC DDRVREF_DAC 


SMBUS_PCH DATA P7 


aneute U2204 


MAX4253 
ucsP 


RST* on ‘platform reset’ so that system : 2 VREFMRGN_SPARE BUF. 
watchdog will disable margining. ‘ DDRVREF_DAC 

















DDRREG_FB o> 






















































































NOTE: Margining will be disabled across all 








soft-resets and sleep/wake cycles. Pins Bl & B4: 
CKPLUS_WAIVE=unconnected_pins 











as PCA9557D_ RESET _L + 
cD DDRVREF_DAC 


R2212> 








MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG 





SYNC_MASTER=J41_MLB SYNC_DATE=02/12/201 


DAC Channel: 





DDR3 VREF MARGINING 


PAT BE NEB RITE = 
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V) NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider 2 <SCH_NUM> D 
on 


PCA9557D Pin: 





DDR3L assumes TPS51916 supply with 19.6k/57.6k divider 
v 

Nominal value 0.600V (DAC: 0x2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68) 

<E4LABEL> 


Margined target: 0.300V — 0.900V (+/- 300mv) 0.337V —- 1.013V (+/- 337.5mv) 0.800V — 1.600V (+/- 400mv) 0.972V — 1.714V (+/- 371mv) NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
DAC range: 0.000V - 1.199V (0x00 - Ox5D) 0.000V — 1.354V (0x00 — 0x69) 0.000V —- 2.397V (0x00 —- OxBA) 0.000V —- 2.694V (0x00 —- OxD1) PROPRIETARY PROPERTY OF APPLE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
VRef current: +73uA — —73uA sourced) +82uA — -82uA sourced) +21uA — -21uA sourced) +25uA — -25uA sourced) Tao O MATINEE TA TET (DOCUMENT 1) GONETDENGE 22 OF 121 


II NOT TO REPRODUCE OR COPY IT 


DAC step size: 6.36mV / step @ output 6.36mV / step @ output 4.28mv / step @ output 3.53mv / step @ output III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J°"™ 
IV ALL RIGHTS RESERVED 19 OF 76 
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CAA<0> 








CAA<1> 





CAA<2> 





CAA<3> 





CAA<4> 





CAA<5> 





CAA<6> 





CAA<7> 





CAA<8> 





p> fe fe [i [> [> [> 


CAA<9> 





CKE<0> 





CKE<1> 





CLK_P<0> 





CLK_N<0> 





U2300 


LPDDR3-16GB 
FBGA 


(1 QF 2) 


EDFA232A1MA-GD. 


OMIT_TABLE 


CRITICAL 


=MEM_A_DQ<0> 





=MEM_A_DQ<1> 





=MEM_A_DQ<2> 





=MEM_A_DQ<3> 





=MEM_A_DQ<4> 





=MEM_A_DQ<5> 





=MEM_A_DO<6> 





=MEM_A_DQ<7> 





=MEM_A_DQ<8> 





=MEM_A_DO<9> 





=MEM_A_DQ<10> 





=MEM_A_DQ<11> 





=MEM_A_DQ<12> 





=MEM_A_DQ<13> 





=MEM_A_DQ<14> 





LPDDR3 CHANNEL A 


57 23 22 21 20 


70 62 53 42 23 22 21 20 


ay 


(O-31) 


PP1v8_S3 








PP1v2_53 








U2300 
LPDDR3-16GB 
FBGA 


(2 OF 2) 
‘a 


EDFA232A1MA-GD. 


OMIT_TABLE 


CRITICAL 





=MEM_A_DQ<15> 
=MEM_A_DQ<16> 
=MEM A _DO<17> 
=MEM_A_DQ<18> 
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DP_TBTISNKO, 2 TBISNK1_ ML _P<0> DPSNK1_0_P °R2886 
o20x time GPIO_6_OD/CIO_SDA_OD HDMITBTMUX_SEL_TBT : 
TBTSNK1_ML_N<0> DPSNK1_0_N _6_| _SDA_ 10K 
GPIO_7_OD/CIO_SCL_OD TBT_GPIO7 10 
1/200 
GPIO_8/EN_CIO_PWR_N_OD 


TBTSNKO 














PP3V3. 
TBTSNKO 

















NO STUFF 





C2824 
0.1UF 

C2825 
0.1UF 


TBTSNKO 




















TBTSNKO DP_TBTSNKO 


azar ‘ 2 TBTSNK1_AUXCH_P 





DPSNK1_AUX_P TBT_EN CIO PWR_L 1/20 1/20 y 








9 201 


TBTSNKO 


C2826 


DP_TBTSNKO 





TBTSNKO 


0.1UF 
C2827 


oz01 


DP_TBTSNKO 


TBTSNK1_AUXCH_N 





TBTSNK1_HPD 








DPSNK1_AUX_N 


DPSNK1_HPD 





GPIO_9/SX_CTRL_OD* 
GPIO_14 
GPIO_15 


TBT_BATLOW_L 





TBTDP_AUXIO_EN 





TBT_DDC_XBAR_EN_L 





TBT 
TBT 





BATLOW_L 
A_DP_PWRDN 





TBT 


B_DP_PWRDN 





0201 


0.1UF xSR-C : R2D C _P<0> 
R2D_C_N<0> 


PA_CIOO_TX_P/DPSRC_O_P 
PA_CIO00_TX_N/DPSRC_O_N 


PB_CIO2_TX_P/DPSRC_0_P NC _TBT B_R2D CP<0> oa 27 25 TBI A HV EN 
PB_CIO2_TX_N/DPSRC_O_N NC_TBT_B_R2D_CN<0> TBT_B_HV_EN 




















C2828 
0.1UF 

C2829 
0.1UF 


TBTSNKO_AUXCH_C_P DP_TBTSNKO_AUXCH_P 


arr * 3 marry D2R_P<0> 
D2R_N<0> 





PA_CIOO_RX_P 
PA_CIOO_RX_N 


PB_CIO2_RX_P NC_TBT_B_D2RP<0> 
PB_CIO2_RX_N NC_TBT_B_D2RN<0> 














TBTSNKO_AUXCH_C_N DP_TBTSNKO_AUXCH_N 


oz01 





CONFIG1_BUF 
CONFIG2_ RC 


TBT_B_CONFIG1_BUF 
TBT_B_CONFIG2_RC 








PA_CONFIG1/CIO_0_LSEO 
PA_CONFIG2/CIO_0O_LSOE 


PB_CONFIG1/CIO_2_LSEO| 
PB_CONFIG2/CIO_2_LSOE 








SNK1 AC Coupling 





NOTE: The following pins require testpoints: 
7 R2D_C_P<1> PA_CIO1_TX_P/DPSRC_2_P PB_CIO3_TX_P/DPSRC_2_P NC_TBT R2D_CP<1> 
C2830 DP_TBTSNK1 i — GPIO_13 8 - GPIO_15 
Tos 16v zor 7 R2D_C_N<1> PA_CIO1_TX_N/DPSRC_2_N PB_CIO3_TX_N/DPSRC_2_N NC_TBT R2D_CN<1> 
XSR-CERM - GPIO_1 GPIO_11 
GPIO_14 


0.1UF 
C2831 DP_TBTSNK1 7 D2R_P<1> PA_CIO1_RX_P PB_CIO3_RX_P NC_TBT D2RP<1> — GPIO_2 
Vv o201 
0.1UF xSR-C ; D2R_N<1> PA_CIO1_RX_N PB_CIO3_RX_N| NC_TBT_B_D2RN<1> GPIO_3 GPIO_0 
GPIO_5 GPIO_12 
DP_IBTSNK1 LSTX PA_LSTX/CIO_1_LSEO PB_LSTX/CIO_3_LSEO| NC_TBT_B_LSTX GPIO_10 


C2832 
Vv 0201 PCIE_RST_1_N 
0.1UF x LSRX PA_LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LSOE TBT B_LSRX 
PCIE_RST_2_N PB_LSTX 
PB_LSRX 








TBTSNK1 














TBTSNK1 

















TBTSNK1 

















C2833 DP_TIBTSNK1 i 
Bs 0201 PCIE_RST_3_N 
0.1UF XSR-C 7 P<1> PA_DPSRC_1_P PB_DPSRC_1_P P<1> 


N<1> PA_DPSRC_1_N PB_DPSRC_1_N N<1> 


TBTSNK1 

















TBTSNK1 DP_TBTSNK1 


C2834 
0201 SYNC_MASTER=T29_RR 
0.1UF XSR-C 2 P<3> PA_DPSRC_3_P PB_DPSRC_3_P P<3> i = 


SYNC_DATE=01/19/201 
C2835 DP_TBTSNK1 2 N<3> PA_DPSRC_3_N PB_DPSRC_3_N N<3> 
0.1UF 0201 Thunderbolt Host (1 of 2) 
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TBTSNK1 











PB_AUX_P NC_DP_TBTPB_AUXCH_ CP 
PB_AUX_N| NC_DP_TBTPB_AUXCH_ CN 


PA_AUX_P 
PA_AUX_N 








DP_TBTPA_AUXCH_C_P 
DP _TBTSNK1 


C2836 2 
0201 DP_TBTPA_AUXCH_C_N 


0.1UF 
C2837 
0.1UF 


TBTSNK1 











TBTSNK1 DP_TBTSNK1 28 DP_TBTPA_HPD 


201 


PA_DPSRC_HPD PB_DPSRC_HPD DP _TBTPB_HPD 











TBT_A_HV_EN 


TBT_A_CIO_SEL 
DP_TBTSNK1_AUXCH_P r 
o201 28 2 TBT_A_DP_PWRDN 


TBT_B_HV_EN 
TBT_B_CIO_SEL 
TBT_B_DP_PWRDN 


GPIO_0/PA_HV_EN/BYPO 
GPIO_10/PA_CIO_SEL/BYP1 
GPIO_12/PA_DP_PWRDN/BYP2 


GPIO_1/PB_HV_EN/BYPO 
GPIO_11/PB_CIO_SEL/BYP1 
GPIO_13/PB_DP_PWRDN/BYP2 














C2838 
0.1UF 

C2839 
0.1UF 


TBTSNK1_AUXCH_C_P THE POSESSOR AGREES TO THE FOLLOWING: 




















TBTSNK1_AUXCH_C_N DP_TBTSNK1_AUXCH_N 


0201 For unused port, pull CONFIG1, CONFIG2, LSRX, HPD and CIO_SEL low (10k). 











All other port signals can be NC. 
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U2940 





TPS22920 





1.05V TBT "CIO" Switch 


Internal switch not functional on RR. 





R(on) 





@ 1.05V 








CRITICAL pp3v3_TBTLC 
re U2940 
OMIT_TABLE 








TPS22920 
PP1V0S_TBTRDV 


ENE SzDTH-0.38 1 U2800 
eS] 








oes FALCON-RIDGE-FR2C 
700 mA EDP FCBGA mA EDP 
SYM 2 OF 2 pow bOs id. 


















































CRITICAL 

















TBT_EN_CIO_PwR 











GND 


a c2940 OA tevK-7 


.OUF SOT563 
VCC1P0_CIO| 





























VER 3 














VCC1PO_RDV_DECAP 


























SVR input to RR - 1100 mA EDP 














TET PWR REO L + 
POC input to RR 





TET EN CIO PWR L 











VGCRPS| Isolated to reduce noise from SVR Bear ME (SS ea see Bee DMNSLO6VK=7 
64 26 _PP1VOS_TB 


SOT563 


Q2945 























PP3v3_s4 


VCC3P3_LC 


3-1 W (Dual-Port) 
SVR_VCC1PO 2.4 W (Single-Port) 












































CRITICAL 








L2920 VCC3P3_RDV_DECAP ae 
0.68UH-20%-4.2A-0.0320HM 


1900 mA EDP SVR_IND 
- 7 P1VOSTBT_sw 


di 
PIMB041B-SM 





























Pp3V3_S4_ TET F 

















CRITICAL ,, 














25 mA EDP 
p2920l 



































NSR1020MW2T1G 























TBT "POC" Power-up Reset 











CRITICAL 





vcc 














u2990 
TPS3895ADRY 

sia Push-pull output 
a 


2s (IND 22 boc auser ‘* TBIPOCRST MRL ENABLE SENSE_OUTL_* TBT_PWR_ON_POC_RST_L 


SYM_VER_3 























TBIPOCRST_SENSE : |SENSE 





cme TBIPOCRST CT 














c2991 
0.0010F 

















Vth = 2.508V nominal 


SYNC_DATE=12/17/201, 
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Page Notes SI8409DB: 


Vds (max): —30V 


Hinks elanen Raguliwday wile age: Vas (max): +/-12V 15V Boost Regulator 


‘PPVIN_SW_TBTBST (8-13V Boost Input) CRITICAL 
Vgs(th): -1.4V 


PP15V_TBT_REG (15V Boost Output) Q3080 Rds (on) 46mOhm @ 4.5V v Rent Gen CRITICAL 
s(on): mOhm p s 
SI8409DB 7 L3095 


Signal aliases required by this page: 2 56 942 PPBUS_G3H 7 . a 
gnal al a y this pag 62 56 50 49 42 42 BGA Id(max) 3.7A @ 70C 6.8UH-4.0A D3095 PP15V_TBT 


t TBTBST BOOST a NE« 














(ONE) 8-13V Input 











Changes required 


UY 7 Vout = 15.1V 


for 28. = E DFLS230L 
(NONE) Voltage not specified here, DIDT=TRUE Max Current = 1.0A 
alae add property on another page. murder Senet 


MIN_LINE_WIDTH=0.2 Freq = 300KHz 


MIN_NECK_WIDTH=0. 


BOM options provided by this page: 
































XBR R3091° 
402 200K dl TBTBST_SNS2 XW3095 
TBIBST PWREN DIV_L 4/20 MINCNECKCWIDTHOO. 2. mn = 

om TBIBST 2 O42» Paace_NEaR=c3095.1:2 mm 
201, MIN_LINE. 


<RI1>| 36 CRITICAL 
* TBIBST_EN_ UVLO EN/UVLO 
U3090 


LT3957 
TBTBST_INTVCC 28 JINTVCC Orn 


MIN_LINI 
MIN_NECK_WIDTH=0.2 mm 


















































TBTBST_PWREN_L 





TBTBST VSNS RC 








TBIBST_VC 
MIN_LINE_t 
Q3005 MIN_NECK_W : 
1 
DMN32D2LFB4 e C3088 
penioosua-3 | KH 7 : TBIBST RT Sope 
SYM_VER_2 < oneal 





























TBTBST_SS 











a 





TBTBST_VC_RC 3 TBTBST 


28 25 TBT_A_HV_EN SGND shorted to am 
SYNC 


i 
MIN_NECK_1 














GND inside package, 


NO STUFF 
C3089 


no XW ne. 


SGND 
arr 












































o—e * 2 
UVLO(falling) = 1.22 * (R1 + R2) / R2 


UVLO(rising) = UVLO(falling) + (2uA * R1) 
UVLO = 4.55V (falling), 4.95 (rising) 1.6V * (1 + Ra / Rb) 












































Q3088 


DMNSLO6VK-7 





SOTS63 
VER 3 














Max Vgs: 10v 


TBTBST_SHDN_ DIV 








DMNSLO6VK-7 





sOTS63 
VER 3 




















SMC_DELAYED_PWRGD 








BATLOW# Isolation 


25 26 29 33 36 38 39 5B 62 64 





SYM_VER_3 
—— Pull-up on RR page 








PM_BATLOW_L a TBT_BATLOW_L 














TBI_BATLOW_L. 





SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 


TBT Power Support 
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3.3V/HV Power 


V3P3 must be S4 to support 
wake from Thunderbolt devices. 


PP3V3_S4_TEBTAPWR 








Nominal 





IV3P3  1100ma 
CRITICAL 
IHVSO 890mA (assumes 15v, 12W minimum) 


C3287 
100UF — 








IHVS3 890mA 01 (assumes 3S, 9-12.6V, 7.5-11.7W) aie. SIGNAL_MODEL=TBT_MUX 








VDD 


PP3V3S4 as GND_VOID=TRUE CRITICAL 
V3P30U NECK_WID 20 MM cas 
)vaP3 VouTAGE-3.34 eaoyy carto5o24 
PP3V3RHV_S4_ TBTAPWR ; TET_A_D2R_Nei> 7 VQEN24~coHBO : 
Te me 0.470F : TRT_A_D2R_C_N<1> TB_ENA|25___ter_a cro seu 
our Sone ; eres _ 
)vav VOLTAGE=15V C3276 2 TBT_A_D2R_C _P<i 8 AUXIO_EN TEBIDP_AUXIO_EN 






























































0.47UF iter : DP_PD TBT_A_DP_PWRDN 





CRITICAL 
U3210 7 DP_TBTPA AUXCH_C_N 


CD3211A1RGP sa-cent 7 su 5 7 DP_TBIPA_AUXCH_C_P 
OFN nao C3231 (eo) AUXIO+|_ 22 TBT_A_p2R1_AUxDDC 





C3230 2 IBTPA_AUXCH_N 

















0.10F R i > TBIPA AUXCH : (rev) AUXTO-[_ 23, TET A _D2R1 AUXDDC_N 















































ENHVU FAULTZ|4 0.1uF i ‘ TBTSNKO_DDC_D. IDDC_DAT TRI: RX_1 
: TBTSNKO_DDC 5_IDDC_CLK 





ISET_V3P38 TBTAPWRSW_ISET 








TBT_A_HV_EN ISET_SO| 10 TBTAPWRSW_ISET s |ca_DETOUT 8 TBT_A_CONFIG1 RC 














PM SLP_S3_BUF_L u ISET_SJ TBTAPWRSW_ISET C3232 7 
DP_TBIPA MLC _p<i> 7 ; TBIPA ML p<i> u _Ipp+ 
TBTHV:P15V TBTHV:P15V 0.22UF 

THRM DP_TBIPA ML _C_N<1> 9p _TBTPA ML_N<l> DP- 


pap R3210° *R3211 £3233 DPMLO+ Dp_ALSx ME p<i> 


a 7 6K 22.6K 0.22UF ‘i DPMLO-|_2° DP_A_LSX ML _N<1> 
: : TBT_A_LSTX 


















































i TBI: LSX_A_R2P/P2R 
TET A _LSRX 











TETAPWRSW ISET $3 R <RV3P3> 








DP_TBTPA_HPD HPDOUT HPD| 











TBTAPWRSW_ISET_SO_R 











TBTHV:P15V TBTHV:P15V THMPAD 
Single-fault protection 


R3213° *R3214 ; a 


requires two R’s per HV 





22.6K 22.6K 
1 : ISET_Sx with CD3210. 

1/208 1/204 

ME Single R on ISET_V3P3 OK. 








<RHVS3> <RHVSO> ILIM = 40000 / RISET 








For 12V systems: 


PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 











11850145 nes tere eaeat, 17.8%, 2, 0201, 5H R3210,R3213 TBTHV:P12V 





isso145 2 1/3/20 : R3211,R3214 TBTHV:P12V 























CRITICAL 





Thunderbolt Connector A 


Nominal Min Max 
IHVSO/S3 1120mA 1090mA 1170maA (12W minimum) 


PP3V3RHV_S4_TBTAPWR_F 
20 mm 








Vou TBTACONN 1c 
C3200 LINE_WIDTH=0.38 MM 


0.01UF brn Ghb_vorD-TRUE 





TBTACONN_20_RC 2 : . ©3205 
NECK_WH 20 





0.01UF 
a 


C3201 
0.01UF 





GND_VoID=TRUE 








(Both C’s) : £3270 


©3274 1 71 TRT_A_R2D_p<0> 0.22UF ; 
TBT_A_p2R p<o> err i. TBT_AD2R Cc _P<o> 33200 by TBT_A_R2D_c_N<o> 
0.470F 71 TRT_A_R2D_N<0> C3271 1 


SEL Apes Nabe 4 ; 1 TBT_A_D2R Cc _N<0> MDP oT. 
C3275 : ; ae F-RT-TH 11K 0.22UF 
0.470F ceneicesn=i i —<—.  - —¥ Ni 
— CRITICAL aeeneraye : Beene a vorD=TRUE 
i 1K R3270 


st 514-0818 7 C3206 ? 


1/200 6.01 — 470K 


OHOT_PLUG_DETECT GND O 1/20H 
OCONFIG1 ML_LANEOP O sa-cean 7 zea 

O CONFIG2 ML_LANEON O- ; 
C3278 ‘O GND GND O 


DP_TBTPA MLC _p<3> é TBTPA ML P<3> (OML_LANE3P ML_LANE1P © on 
> 








TBT_A_R2D_C_p<0> 





































































































DP_A_LSX_ML_p<1> 











0.22UF 
DP_TBIPA ML C_N<3> aren : DP _TRTPA_ML_N<3> OML_LANE3N  ML_LANE1N O 


© AUX_CHP ML_LANE2P O 
CQ AUX_CHN ML_LANE2N O 
 DP_PWR RETURN OF 


Gnb_vorD=TRUE 
Xe SHIELD PINS DD 


DP_A_LSX_ML_N<1> 


























LSX_R2P/P2R 



























































1 TBT_A_R2D_N<1> 











- i TBT_A RD p<i> 
= 








1 28 _TBT_A_D2R1_AUxDDC_P = GND_VOID=TRUE Gnb_vorp=TRUE 











v1 29 _TBT_A_D2R1_AUXDDC_N *R3272 *R3273 
470K 470K 


1/208 











CONFIG1_RC DP Source must pull 


©3202 +d 


i down HPD input with 
CONFIG2_RC 0.01UF PB 
108 














greater than or equal 470k R's for ESD protection 





to 100K (DPv1.1a). on AC-coupled signals. 











Sink HPD range: 





High: 2.0 - 5.0v 


Low: 0 - 0.8V 
SYNC_DATE=10 
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3.3V WLAN Switch 





Part TPS22924C 





Type Load Switch 





R(on) 18.5 mOhm Typ 
@ 2.5v 25.8 mOhm Max 

















Sense resistor on 


U3550 
TPS22924 


csp 


your vin( 


CRITICAL 


sensor page PP3V3_S5 


PP3V3_WLAN PP3V3_WLAN_R 








2A (85C) on 
GND 











51480335 Py 
a) 
CRITICAL 251 








AIRPORT 





















































° 990 ° 990 ° 90000 
$s Ff OF 








Supervisor & CLKREQ# Isolation 











PP3V3_S5 





tfete 





9090000 














Pee 








IDEN 





P3V3WLAN_VMON 





























sa AP_ RESET _CONN_L AP_RESET_CONN_R_L RESET* 














@—AP_RESET_L 


am) = 





SMC_WIFI_PWR_EN 
AP_CLKREQ RL 

















AP_CLKREQ QL 





APCLKRQ: ISOL 


“R3556 
10) 


53 


[e Wake Muxing 2 Syaon 














ME 


APCLKRQ:BIDIR 2 0201 





R3557 





AP_CLKREQ_L 





[OUTPUT 








PCIE_WAKE_L (BO) 
AP_SOIX_WAKE_L (B1) 








vcc 


CRITICAL 


WWW.AlSaler.com 








U3560 


AP_SOIX WAKE SEL 








NC7SB3157P6XG 


sc70 


VER-3 


PCIE WAKE L 





AP PCIE WAKE L 





AP SOIX WAKE L 

















NOSTUFF 
R3560 








ss 6a USB_BT_CONN_P 





NOSTUFF 
R3559 








a6 33 29 27 26 25 
4 62 58 39 38 














sa 64 USB_BT_CONN_N 





SIGNAL_MODEL=BT_MUX 





VDD 


U3510 
USB3740 
DFN 


CRITICAL 


BLUETOOTH 








BT_WAKE 


PME_S4_ WAKE _L 





No_XNET_CONNECTION=TRUE, 


Q3510 
DMN32D2LFB4 
DEN1O06H4-3 
SYM_VER_2 




















PM_SLP_S4_L 

















SEL OUTPUT 








L BT_WAKE (1) 
H USB_BT (2) 


} Bee 
J3501 
SSD-K99 
F-RT-SM1 
: WIFI EVENT _L 
7 69 64 PCIE _AP s PCIE _AP_R2D_C_N 
j j . 
Less PCIE _AP AP_R2D_C_P 9 
CLK100M_AP_N 2 
CLK100M_AP_P 
AP_D2R_P 
Cc AP _D2R_N 4 
Delay = 130 ms +/- 20% 
—PP3V3_S5 ig a3 23 25 26 17 18 28 29 34 42 
- bythe to "Bo" S2 ba if 
i —PP3V3_S4 as 26 27 29 33 36 38 39 58 62 
“ APCLKRO:ISOL 
VDD ; 
a ; U3540 2 CERM-x 
; : SLG4AP041V 
é 2 
| i 





SYNC_MASTER=J41_MLB 


SYNC_DATE=02/06/201 


Wireless Connector 
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NOTICE OF PROPRIETARY PROPERTY: 
THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


eran 
<BRANCH> 
PAGE 

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 35 OF 121 

II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [PSF 

IV ALL RIGHTS RESERVED 29 OF 76 





64 62 41 30 


PP3V3_SOSW_SSD 


PLACE_NEAR=J3700.1:3mm 
CRITICAL 


L3700 
FERR-26—OHM-6A 


sa PP3V3_SOSW_SSD_FLT 


OOB Isolation 


PP3V3_SOSW_SSD 


64 62 41 30 


BYPASS=U3710:5 mm 


X5R-CERM 
0201 


CRITICAL 


74LVC1G08 


SOT891 


(care 





SMC_OOB1_R2D_L 








PLACE_NEAR=L3700.1:1mm 





0603 


1 C3701 
— 0.1UF 


J— 108 
> lov 
XS5R-CERM 
0201 
{__—__@ 








215mm 


PLACE_NEAR=L3700.1:1mm 


SSD_SR_EN_L 
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2.2UF VOLTAGE=1.8V 
oe = 








BYPASS-U4500.30; 
C4530 C4531 
a 33 _PP3V3_SO_SD_CONNg 4 E 100PF 
BYPASS=U4500. 30: os = 
BYPASS-U4500.39: 5mm 
C4550 NO USB 2.0 INTERFACE 
USB_SD_DM 


























25V 
NEO-CERM 
0201 








39 
3 
46 
43 
42 
31 
38 
40 









































BYPASS=U4500.30:/5mm 
2 














PMOS33| 
AVDD12| 
AVDD12| 
AVDD33) 
AVDD33) 
DVDD12| 
DVDD12| 
DVDD33} 
DVDD33} 
DVDD33} 


iv] 
s 








SDCONN_DATA<1> 
U4500 = 5__SDCONN_DATA<0> 





ie} 
yo 














GL3219 SDCONN_DATA<2> 
USB_SD_DP : = 








LOFN 


x 
ia 


SDCONN_DATA<3> 








x 
S 





PLACE_NEAR=U4500.1: 5mm 
USB3_SD_R2D_C_N CRITICAL 


USB3_SD_D2R_C_N wwn_vorn=TEHE USB3_SD_D2R N [OUD = 
Dy 6VCXSR-CERM 0201 
s USB3_SD_D2R_C_P 
USB3_SD_R2D_C_P 2 OMIT_TABLE 





























USB3_SD_D2R_P 


2 {OUD 1 © 6 
SDCONN, peat 2x 
SDCONN WP 
SD_RESET L 1 2 SD_RESET Rg RSTZ* (tpy) = SDCONN_ CMD 


20__SDCONN_DETECT_L 
1/200 = 
ME 


| BYPAss=u4590 
NC 
1 SD_SPI_CLK 
NC 


SD_SPI_CS_L 
Ne SD_SPI_MOST 
NC 


SD_SPI_MISO VCC 
NC 


NC Lx NC U4590 


NC 512KB 
Ne USON 


W25xX05CL 
NC 


NOSTUFF 
NC 10 (100) 







































































10 (TO1) 





SD_SPI_WP_L 
SD_SPI_HOLD_L 
































USING ON CHIP CLOCK SOURCE MODE (CRYSTAL AS BACK-UP) 


R4581 
gi: SDCLK CLK25M x2 iso SDCLK CLK25M X2_ R 

















25v 


etc 2 CRITICAL 
merg20r NOM ¥4580 



































NOX 25. 000MHZ-12PF-20PPM 








C4581 
12PF 


1|/[2 


tt «9 SDSCLK_CLK25M_X1 
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PP5V_S4RS3 


USB Port Power Switch 


CRITICAL 








XDP_USB_EXTA_OC_L 





USB_PWR_EN 


4 





U4600 
TPS2557DRB 
SON 
IN_O ouTI 
IN_1 OuUT2 


SQFAULT* ILIM| 


Right USB Port A 


CRITICAL 


L4605 
FERR-120-OHM-3A 








PP5V_S3_RTUSB_A_ILIM 





Lt 


USB_ILIM 





R4600> 


CRITICAL 


J4600 
USB3.0-J11-313 





22.1K F-RT-TH 


CRITICAL 1s 
1/200 


~ C4696 : ce OVBUS 


220UF-—35MOHM 2 
USB_ILIM R i OSsTX+ 
OSSTX— 


e252 6M L 02-1 4 
mane R4601 —- OGND 
22.1K ss USB2 EXTA MUXED N aaa ssUSB2 EXTA MUXED FN Op- 


ss USB2_EXTA MUXED_P ssUSB2_EXTA_MUXED_F_P Op+ 


+-OGND 


CRITICAL 2: CAL OSXRX+ 


D4601 D4600 — OSSRx- 


Current limit per port (R4600+R4601): 2.19A min / 2.76A max ESD112-B1-02ELS ESD112-B1-02ELS --OGND 
0201-THICKSTNCL 0201-THICKSTNCL 

































































1/200 















































Mojo SMC Debug Mux 


604646000 











PP3V42_G3H 











BYPASS=U4650.9 


APN: 514-0819 





USB3_EXTA_D2R_N 











USB3_EXTA_D2R_P 








DEBUGPRT_RX_L Y+ 
DEBUGPRT TX L U4650 Y- 
PI3USB102EZLE GND_VOID=TRUE 

2 


TOFN 
CRITICAL CRITICAL 


CRITICAL D4621 D4620 


ESD112-B1-02ELS ESD112-B1-02ELS 
0201-THICKSTNCL 0201-THICKSTNCL 

















GND_VOID=TRUE 

















SMC_DEBUGPRT_EN_L 











OUTPUT 





SIGNAL_MODEL=MOJO_MUX_SMSC 
SMC (M) 
USB (D) 

















GND_VOID=TRUE 
c4620 
0.10F 





USB3_EXTA_R2D_C_N 6a USB3_EXTA_R2D_N 








USB3_EXTA_R2D CP 6a USB3_EXTA_R2D_P 





GND_VOID=TRUE 


GND_VOID=TRUE GND_VOID=TRUE 


CRITICAL 


D4611 
ESD112-B1-02ELS 
0201-THICKSTNCL 
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SMBUS_SMC_3_SDA 


62 58 39 38 36 


PME_S4_ WAKE _L 


33 29 27 26 25 _PP3V3_S4 





é4 


1/200 
ME 
0201 


VOLTAGE: 
MIN_NECK_| 
MIN_LINE. 


CERM-X5R 
azar 





NEAR=24800.14:1.5ém 


L4820 


FERR-120-OHM-1.5A 


Neeee 


2 





0402-LF 


4:1. sim 





TPAD_INTWAKE: SPLIT 
4aaa.a:2. stm R4841 
0 


5 64 62 61 59 


50 49 46 40 38 37 35 30 17 _PP3V42_ G3H 


R4850 
33 


SMC_LID 


IPD Flex Connector 


CRITICAL 
518s0884 
J4800 
TF13BS—20S-—0.4SH 


T-SM-1 


5 








TPAD _ SPI 








pypass=74800.19:1 





(TPAD _WAKE_L) 





SPI_MISO 2 : 
2 ava WWV2 


2.54nm 


SPI_CLK 


USB TPAD 





USB_TPAD. 





64 


TPAD _SPI_CLK_R 








5% 1/20W 


64 


TPAD WAKE _L 





SPI_MOST 


64 


TPAD _SPI_MOST_R 








64 


PP3V3_S4_IPD 





64 


TPAD _SPI_CS_R_L 








64 


TPAD _SPI_IF_EN_ CONN 





64 


TPAD _SPI_INT_S4_ WAKE _L_ CONN 





1/200 
ME 
azar 


TPAD_INTWAKE : SHARED 
R4843 
0 


PP5V_S4_ IPD 





TPAD USB IF EN CONN 











SMBUS_SMC_3_SDA 





SMBUS_SMC_3_SCL 





SMC_LSOC_RST_L 





(=PP3V42_G3H_ IPD) 





41 40 36 33 19 18 15 


TPAD SPI_INT_L 


TPAD_INTWAKE : SHARED 


Q4800 
DMN32D2LFB4 


DFN1006H4-3 
SYM_VER_3 


PP3Vv3_S3 











(TPAD SPT _UNT_S4 WAKE L CONN) 


TPAD_INTWAKE : SHARED 








SMBUS_SMC_3_SCL 





SMC_ONOFF_L 





SMC_LID 





NOSTUFF NOSTUFF 
+ C4832 + C4833 1 C4834 


+ C4835 


SMC_LSOC_RST_L 











100PF 100PF 











25v > 25v 
2 cos coc 
0201 


pyPASS-4800.2 
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BYPASS=34800,.1:1. Sm 




















62 58 39 38 36 33 29 27 


26 25 _PP3V3_S4 
33 





BYPASS=U4810:3mm 





a7 





PM_SLP_S4_L 





TPAD USB IF EN os 





From PCH 


B 








NOSTUFF 


*R4810 
100K 


3g 7 





PM_SLP_S4_L 





TPAD SPI IF EN os 





From PCH 





B 








A 2y 
u4s10 2 


A > 
u4s10 44 


CRITICAL 
4LVC2G08GT/SS05 
SOT833 


(TPAD_USB_IF_EN_ CONN) 





SMC_ONOFF_L 





6660666460646 66064664466 
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4LVC2G08GT/S505 
SOT833 


(TPAD_SPT_IF_EN_ CONN) 








PP3V3_S3 


Q4860 





DMN32D2LFB4 








15 (IND TPAD SPI_cs 1 


TPAD _SPI_CS_CONN 
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U5000 
LM4FSXAHSBB 


LPC AD<0> SMC_HS COMPUTING ISENSE 
SMC_PBUS_VSENSE 
SMC_BMON_ISENSE 
SMC _DCIN ISENSE 
SMC_DCIN_VSENSE 
SMC_BMON DISCRETE _ISENSE 
SMC_CPU_ISENSE PP3v42_G3H 
SMC_OTHER HI_ISENSE 
SMC_PANEL ISENSE L5001 
SMC_1V2S3_ISENSE 307 ORM 
SMC_LCDBKLT_ISENSE YYY V2 PP3V3_S5_SMC_VDDA 

MIN_LINE_WIDTH=0 25MM 
SMC _P3V3S5 ISENSE MIN_NECK_WIDTH-=0.1MM 
SMC_WLAN_ISENSE Seer a’ 
SMC_SSD_ISENSE ods C5005 

; US000 


0.1UF 0.1UF 


5 108 Ff 108 
SMC_P3V3S0 ISENSE . tov 0 Lo 1 


SMC_CAMERA_ISENSE X5R-CERM X5R-CERM X5R-CERM 
0201 0202 0201 BGA 


PP3V3_SOSW_SD (2 OF 2) 

SMC_P1V05S0_VSENSE SMC_RESET_L Si0qRsT* SWCLK/TCK| 
SMC_CPUDDR_ISENSE SWDIO/TMS 
SMC_P1V05S0_ISENSE WIFI EVENT L 2 Bll |pK4/RTCCLK SWO/TDO} 


SMC_CPU_VSENSE SMC_WAKE_L. N13 WAKE* TDI 
SMC_CPUVR_ADJUST_ISENSE C5007 c5009 NC_SMC_HIB_L eal * 
0.1UE 0.1UF -QHIB 


108 10% 
SMC_ CPU _IMON ISENSE lov , tov a 


PP3V3_WLAN i 35 434 ; XER:CEBN CERM xen rcrnM 28 SMC_CLK32K “19 lxosco 
NC_SMC_XOSC1 N10 1XxoSC1 


LPCOADO (1 OF 2) AINOO 
LPCOAD1 AINOL 
LPCOAD2 OMIT_TABLE AINO2 
ILPCOAD3 AINO3 
LPCOCLK AINO4 
LPCOFRAME* AINOS 
LPCORESET* AINO6 
LPCOSERIRQ AINO7 
StYyLPCOCLKRUN* AINO8 
za ttpoorns AINO9 
FLJLPCOSCI* AIN10 
Bl2 |PK5 AIN11 

AIN12 
I2cOSCL AIN13 
I2COSDA AIN14 
I2C1ScL AIN15 
I2C1SDA AIN16 
I2C2SCL AIN17 
I2C2SDA AIN18 
I2C3SCL AIN19 
I2C3SDA AIN20 
I2Cc4ScL AIN21 
I2C4SDA AIN22 
I2C5SCL AIN23 
I2C5SDA 








LPC_AD<1> 








LPC_AD<2> 








LPC AD<3> 
LPC_CLK24M_SMC 
LPC_FRAME_L 
SMC_LRESET_L 
LPC_SERIRQ 
PM_CLKRUN_L 
LPC_PWRDWN_L 
SMC_RUNTIME_SCI_L 
SMC WAKE SCI L 




















17 30 35 36 38 40 46 49 50 59 
61 62 64 65 





















































SMBUS_SMC. so 
SMBUS SMC so 

7369 64 44 SMBUS_SMC. so 

7369 64 44 c SMBUS_ SMC. so 
SMBUS_ SMC. s3 
SMBUS_SMC. s3. 
SMBUS_SMC. SCL 
SMBUS_SMC_3_SDA 
NC_SMBUS_SMC_4_ASF 
NC SMBUS SMC 4 ASF 
SMBUS_SMC_5_G3_SCL 
SMBUS_SMC_5_G3_SDA 


























LM4FSXAH5BB 























































































































CPU PROCHOT L 
SMC_VCCIO_CPU_DIv2 3 SMC_EXTAL losco 
SMC_S5_PWRGD_VIN 3 SMC_XTAL losc1 VREFA+ PP3V3_S5 AVREF_SMC 
SPI_DESCRIPTOR OVERRIDE L VREFA- 
CPU_CATERR_L 
CPU_THRMTRIP_3V3 3 SMC_AVSS 2 do 1 





co- 
PM6 /FANOPWMO co+ 
PM7 /FANOTACHO c1- 
PK6/FANOPWM1 PC5/C1+ 
IPK7/FANOTACH1 T3CCP1/PJ5/C2- 
PN2/FANOPWM2 T3CCPO/PJ4/C2+ 
IPN3/FANOTACH2 











SMC_FAN_0O_CTL 
SMC_FAN_0_TACH 
NC_SMC_FAN_1_ CTL 
NC_SMC_FAN_1_TACH 
SMC_TOPBLK_SWP_L 
SMC_SENSOR_PWR_EN 



































xW5000 


SM 
































PLACE_NEAR=| 


SMC_PM_G2_EN 
PM DSW PWRGD 
SMC_DELAYED_PWRGD 
SMC_PROCHOT 


SSIOCLK/PA2 
PN4/FANOPWM3 SSIOFSS/PA3 
IPN5/FANOTACH3 SSIORX/PA4 
PN6/FANOPWM4 SSIOTX/PAS 
PN7/FANOTACH4 
|PH2 /FANOPWM5 U1RX/BO 
PH3/FANOTACHS U1TX/PB1 

TOCCPO0/PB6 
PECIORX TOCCP1/PB7 
PECIOTX 





OMIT_TABLE 





SMC_ SYS KBDLED 
NC_SMC_T25_EN_L 
TP_SMC_5VSW_PWR_EN 
SYS ONEWIRE 
NC_SMC_FAN_5_ CTL 
SMC_PCH_SUSACK_L 
































SMC_DEBUGPRT_RX_L 
SMC_DEBUGPRT_TX_L 
NC_SMC_SYS_LED J 
NC_SMC_GFX_THROTTLE L PP1Vv2_S5_SMC_VDDC X5R-CERM 
MIN_LINE_WIDTH=0,25MM 0201 


MIN_NECK_WID’ 
VOLTA G 


























CPU 
SMC. 











Leeseee aeeege TETDTDTIIIETTT eeaetagedgy? 

















SPI_SMC_MISO 
SPI_SMC_MOST 
SPI_ SMC CLK 
SPI_SMC_CS_L 
S5_PWRGD 


PM PCH SYS PWROK c 25MM PL NEAR=05000.K13: 5Mb NEAR=U5000. 
PLACE_NEAR=US5000.D6:5MM ,_NEAR=U5000.K1. PLACE_NEAR=US5000. PLACE_NEAR=US5000.g1:5MM 
¢ di di 


SSI1RX/PFO 
PPO/IRQ116 SSI1TX/PF1 
PP1/IRQ117 SSI1CLK/PF2 
PP2/IRQ118 SSI1FSS/PF3 
PP3/IRQ119 Pr4 
PP4/IRQ120 PFS 
PP5/IRQ121 
PP6/IRQ122 WTOCCPO/PG4 
IPP7/IRQ123 WTOCCP1/PG5 











SMC_BIL BUTTON _L 
NC SMC DP HPD L 
SMC_PME_S4_WAKE_L 
SMC_PME_S4_DARK_L 
SMC _S4 WAKESRC EN 
SMC_SENSOR_ALERT_L 
























































SMC_DEBUGPRT_EN_L 


NC_SMC_GFX_OVERTEMP c5010 C5017 c5014 c5012 + C5013 c5011 


1.0UF 1.0UF * * 1,0UF 0.1UF 0.1UF 0.1UF 
20% 20% % 20% 10% 10% 108 


6.3 : : Ov é.3V tov tov tov 
ALL _SYS_PWRGD = X5R C M E X5R X5R-CERM 2 X5R-CERM X5R-CERM 


SMC_THRMTRIP 0201-1 0201-1 0201 0201 0201 





SMC. 


















































SMC_PCH_SUSWARN_L 
SMS_INT_L 
SMC_BC_ACOK 
PM SLP SO L 
PM_SLP_S3 
PM_SLP_S4 
PM SLP S5 
ONOFF, 


PQO/TROQ124 WT2CCP0/PHO 
PQ1/IRQ125 WT2CCP1/PH1 
PQ2/TRQ126 

PQ3/IRQ127 WT3CCPO/PH4 
PQ4/IRQ128 WT3CCP1/PH5 
PQ5/IRQ129 WT4CCPO/PH6 
PQ6/IRQ130 WT4CCP1/PH7 
PQ7/IRQ131 












































PM PWRBIN L 
PM_SYSRST_L 
MEM_EVENT_L 
SMC ADAPTER EN 


























L 
L 
L 
L 





SMC_OOB1_D2R_L 
SMC_OOB1_R2D_L 
SMC_CPU_DBGPWR_RD_L 
NC_BDV_BKL_PWM 


T1iccP0/PJo 
UORX T1ICCP1/PJ1 
UOTX T2CCP0/PJ2 
T2CCP1/Pd3 

















Ot SHbbEEEE § FREESE Ff 





PWRFAIL WARN _L USBODM (PL7) 





PM_BATLOW_L 


& SGGt GHGS FF TH THEEET FEST FESS FHETTE FEFETEEEETEEEEEE EE EEE EES 


WIFI_PWR_EN £12 JUSBODP (PL6) WT5CCP1/PM3 

















NOTE: 
SMS Interrupt can be active high or low, rename net accordingly. 


If SMS interrupt is not used, pull up to SMC rail. 


NOTE: 
SYNC_MASTER=J41_MLB SYNC_DATE=02/06/201 


Unused pins have "SMC_Pxx" names. Unused 


pins designed as outputs can be left floating, 


SMC 


those designated as inputs require pull-ups. 
Neo Nore 
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SMC Reset "Button", Supervisor & AVREF Supply 








67 51 37 6 BY—CPU_PROCHOT 1 


PP3V42_G3H PP3V42_G3H_SMC_SPVSR 


MIN_LINE_WIDTH=0.4 mm Q5159 
NOSTUFF = MIN_NECK_WIDTH=0.1 mm 


VOLTAGE=3.42V DMNSLO6VK-7 
> C5127 : C5131: soTs63 
ch fur fA} ver 3 SMC12 PECI Support 

















PP1v05_so 











GND_SMC_AVSS 
PP3v42_G3H 


PLACE_NEAR=95159 











CRITICAL 
Q5150 


DMN32D2LFB4 
Desktops: 5V 


DEN1006H4-3 
V+ VIN r 
Mobiles: 3.42V SYM_VER_2 


U5110 1 67 38 25 OTP PM THRMTRIP L 
VREF-3 . 3V-VDET-3.0V 


SMC_PROCHOT 









































DEN 3 Q5159 
LSOC_RST_L IMR1* (Pu) SNO903049 RESET* SMC_RESET_L 37 46 50 64 DMNSLO6VK-7 


64 3a 3 SMC_ONOFF_L IMR2 * (Pv) soTs63 
«se 37 26 EIN> ys PP3V3_S5 AVREF SMC VER 3 
= MIN_LINE_WIDTH=0.4 mm 
SMC_MANUAL_ RST 4 IDELAY REFOUT| “__@_ MIn_Neck_w 
CRITICAL = tupM VOLTAGE=3.3V NOSTUFF 


F 
OMIT GND PAD B5153 
*R5101 a a 
SMC_THRMTRIP 
i/1oW ; 


MP-LE 
, 603 











37 CIN —Séc_PEcIL SMC_PECIT_ LR 















































SILK_PART=SMC_RST 























PLACE_SIDE=BOTTOM GND_SMC_AVSS 
MIN_LINE_WIDTH=0.4 mm 


MIN_NECK_WIDTH=0.1 mm CPU_THRMTRIP_3V3 
MR1* and MR2* must both be low to cause manual reset. VOLTAGE=0V 


37.38 41 42 43 











Used on mobiles to support SMC reset via keyboard. CRITICAL 


NOTE: Internal pull-ups are to VIN, not V+. 
Q5158 
SMC_BC_ACOK — SMC_BC_ACOK 3 MMBT3904LP-7 
"W " —="MAKE_BASE=TRUE pewi006- sme NOSTUFF 
Debug Power "Buttons 
C5134 
47PF 











PM_THRMTRIP_R_L 1 PM_THRMTRIP_L 
SMC_ONOFF_L 





OMIT 





; > 25v 
7 cos 
*R5115 ce 0201 
PLACE_NEAR=05150.2 
PLACE_SIDE=BOTTOM O  prace_s1pe=rTop 
i/10W 
Me_LF 
603 





SILK_PART=PWR_BTN SILK_PART=PWR_BTN 





PP3V42_G3H 





SMC Crystal Circuit 


SMC USB Clock require these crystal 


25 





PP3V3_S0 





values:5,6,8,10,12,16,18,20,24,25 MHz 





PME_S4_DARK_L 








1/200 





ONOFF L 10K 
SENSOR ALERT _L 10K 
LID 100K 
TX_L 10K 
12 .000MHZ-30PPM-10PF-85C RX_L 100K 

SMC_EXTAL 1 3 
DEBUGPRT_TX L 20K 


DEBUGPRT_RX_L 20K 


7 »5 _.SMC_PME_S4_ DARK L —_sMc_pME_s4_DARK_L F’ TMS 10K 
CS110 MAKE_BASE=TRUE — 


SMC_XTAL 1 WAZ SMC_XTAL R 





1/200 
CRITICAL 





1/200 





1/200 





1/200 








1/200 














1/200 





1/200 








Ta 10K 1/200 


TDI 10K 
TCK 10K 
BIL BUTTON L 10K 
BC_ACOK R5187 100K 
6913 PM CLK32K_SUSCLK_R SMC. CLK32K _ S5_PWRGD_VIN R5192 100K 

: INTL R5193 10K 
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PPiv0O5 sO 
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1/200 
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1/200 








1/200 


ANN 
ANN 
ANN 
ANN, 
ANN 
ANN, 
ANN, 
ANN 

AWNA 
ANN 
ANNA 
ANN 
ANN 
ANN 
ANN? 
ANN 
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37 _SMC_VCCIO_CPU_DIV2 
EVENT _L R5114 1ox NO, STUFF 


THRMTRIP_3V3 R5117 100K 41 





1/200 











$3 


1/200 








PM_G2_EN 
ADAPTER_EN 
THRMTRIP 


$5333 





1/20" 





1/20" 





1/200 
DELAYED _PWRGD 





1/200 
S4 WAKESRC EN 





1/200 


64 41 39 37 29 _PP3V3_ WLAN 





Module has 3.3K PU 
NO STUFF 


WIFI EVENT L R5189 LANA 2 
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SMC Shared Support 


See on 
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HS_COMPUTING ISENSE SMC_HS_COMPUTING_ISENSE 
MAKE_BASE=TRUE 
SMC_PBUS_VSENSE SMC_PBUS_VSENSE 
MAKE_BASE=TRUE 
SMC_BMON_ISENSE SMC_BMON_ISENSE 
MAKE_BASE=TRUE, 
SMC_DCIN_ISENSE SMC_DCIN_ISENSE 
MAKE_BASE=TRUE 
SMC_DCIN VSENSE SMC _DCIN VSENSE 
MAKE_BASE=TRUE, 
SMC _BMON DISCRETE ISENSE SMC _BMON DISCRETE ISENSE 
MAKE_BASE=TRUE 
SMC_ CPU _ISENSE SMC_CPU_ISENSE 
MAKE_BASE=TRUE 
SMC_OTHER_HI_ISENSE SMC_OTHER_HI_ISENSE 
MAKE_BASE=TRUE 
SMC_PANEL_ISENSE SMC_PANEL_ISENSE 
MAKE_BASE=TRUE, 
SMC_1V2S3_ISENSE SMC_1V2S3_ISENSE 
MAKE_BASE=TRUE 
SMC_LCDBKLT_ISENSE SMC_LCDBKLT_ISENSE 
MAKE_BASE=TRUE, 
SMC_P3V3S5_ISENSE SMC_P3V3S5_ISENSE 
MAKE_BASE=TRUE, 
SMC_WLAN_ISENSE SMC_WLAN_ISENSE 
MAKE_BASE=TRUE 
SMC_SSD_ISENSE SMC_SSD_ISENSE 
MAKE_BASE=TRUE 
SMC_P3V3S0_ISENSE SMC_P3V3S0_ISENSE 
MAKE_BASE=TRUE 
SMC_CAMERA_ISENSE SMC_CAMERA_ISENSE 
MAKE_BASE=TRUE 


PP3V3_sOSW_SD {OUD 2: 4 37SD alias on page 103 





















































SMC_P1V05S0_VSENSE SMC_P1V05S0_VSENSE 
MAKE_BASE=TRUE 
SMC_CPUDDR_ISENSE SMC_CPUDDR_ISENSE 
MAKE_BASE=TRUE 
SMC_P1V05S0_ISENSE SMC_P1V05S0_ISENSE 
MAKE_BASE=TRUE 
SMC_CPU_VSENSE SMC_CPU_VSENSE 
MAKE_BASE=TRUE 
SMC_CPUVR_ADJUST_ISENSE SMC_CPUVR_ADJUST_ISENSE 
MAKE_BASE=TRUE, 
SMC_CPU_IMON_ISENSE SMC_CPU_IMON_ISENSE 
MAKE_BASE=TRUE 


PP3V3_WLAN PP3V3_WLAN 
MAKE_BASE=TRUE 























SMC_SENSOR_PWR_EN 37.39 42 58 
SMC SENSOR PWR EN SMC SENSOR PWR EN 37 39 42 58 
MAKE_BASE=TRUE 
SMC WIFI PWR EN SMC WIFI PWR EN 
MAKE_BASE=TRUE 


TP sMC 5vSWw PWR EN TP SMC 5vSW PWR EN 
MAKE_BASE=TRUE, 














SMC_PCH_SUSWARN_L PCH SUSWARN_L 
MAKE_BASE=TRUE 





Top-Block Swap 








PP3V3_S0 1 SMC_PCH_SUSACK_L PCH _SUSACK_L 
9 MAKE_BASE=TRUE 


3 SMC_TOPBLK_SWP_L PCH_STRP_TOPBLK_SWP_L 











25 PP3V3_S4 3 SMC_HS_COMP_ALERT_L 
ea 


NOSTUFF 
R5215 


100 
PCH_SMLIALERT_L 











39 37 29 _SMC_WIFI_ PWR EN NOSTUFF SMC_BMON_COMP_ALERT_L 
Se «1/20W 





SMC_SENSOR_PWR_EN NOSTUFF 
5%  1/20W 





FINSTACKSNS_ALERT_L 





CPUTHMSNS_ALERT_L 





NOSTUFF SYNC_MASTER=J41_MLB SYNC_DATE=02/06/201 


PP3V3_S4 25 26 27 29 33 36 38 39 58 62 R5211 — 
7 CPUBMONSNS_ALERT_L SMC Pp ro 5 ect Support 


NOMenn 


Apple Inc. <SCH_NUM>J]D 
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TBIMLBSNS ALERT L H SMC SENSOR ALERT L fo) 
EF4LAB 
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(ID SMC_PME_S4 WAKE 1 
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LYNX POINT LP SO SMBus "0" Connections sMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections 








59 50 49 46 38 37 36 35 30 17 Be3vA 
5 64 62 61 

















Pullups are on eDP 














LYNX POINT LP R5301 Internal DP Battery Charger 
1K gated by EDP_PANEL_PWR 
58 


78300 
1/20W U7701 1/200 


(See Table) ° ME 
omsten) (Write: 0x58 Read: 0X59) 0 


201 


connector page and 
LCD BACKLIGHT 


SMBUS_PCH_CLK 





73 60 40 37 SMBUS suc c SMBUS_SMC_0_S0_SCL 





50 48 40 3 


922 * 











3 60 40 37 SMBUS suc SMBUS_SMC_0_SO_SDA 





SMBUS PCH DATA SMBUS_PCH_ DATA 





50 48 40 37 suBUS 
3 64 | 

































































u220 





(write: 0x98 Read: 0x99) 


Battery Man: 0x16 Read: 0x17) 






































Margin Control 











"3" SMBus SO Connections 


(write 

















; E Trackpad 
Internal DP : ae 


Samsung] LGD Avo 














gagoo 
(Write: 0x7B/0x87 Read: 0x7C/0x88) * (Write: 0x90 Read. 


(0x10-0x1F or 0x30-0x3F) 


(Write: 0x4 Read: 0x4F) 





(MASTER) 
































"2" SMBus S3 Connections 




















TBT & MLBROT, TBD Temp 





62 58 41 36 33 19 18 15 BE 

















Seep 7 LIO Finstack Temp ——= 


5 9500 
20H 



































0x92 Read 0x93) 
(aRSTER) 






























































LYNX POINT LP SO "“SMLink 0" Connections 








SMC SO "1" SMBus Connections 




















“R5361 
2.0K 


CPU Temp, Inlet, DDR, BMON THR 








1/200 
ME 
201 























740 43 44 











740 43 44 


























LYNX POINT LP SO “SMLink 1" Connections 





Chipset current 














LYNX POINT LP 








2/06/201 








ALS SMBus Connections 
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SMLink 1 is slave port to 








SMBUS_SMC_1 
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ICOR : 


EDP Current 
MAX Vdife 


GAIN : 


COMPUTING High Side Current 


PP3V3_S0 





IM3C 


EDP Current : 7.57A 


MAX VdiE£ 15.14 mV 62 


5a 43 42 41 


:DDR 1V2 Current Sense 


PP3V3_S4SW_SNS 


(LPDDR + CPUDDR) 





CPU_HS_ISNS:YES GAIN : 200x 


CPU_HS_ISNS: YES onl SENSE R : 7450 0.002R DRAM_ISNS: YES 


c5460 
0.10F 
1 


CPU_HS_ISNS:YES 





V+ 


U5450 
INA214 


4.53K 
sc70 


ANN 
CRITICAL 


ISNS_HS_ COMPUTING P 2 
(100v/v) . 


DRAM_ISNS: YES oy * 


PLACE_N 00.£2: 11mm 








7? PPBUS_S5_HS_ COMPUTING ISNS 
3 


- 


CRITICAL 
R5450°* 


V+ 


U5460 
INA210 


sc70 


CRITICAL 


DRAM_ISNS: YES 


R5455 6.3V 


PLACE_NE. 
R5465 


4.53K 


our ANZ 


5000.AS:11mm 


ISNS HS COMPUTING N OUT UTING IOUT. 











@-SMC_HS COMPUTING ISENSE 
ISNS_1V2 


PLACE_NEAR=U5000.£2:11mm 


SMC_1V2S3_ISENSE 











c5455 
22UF 


CPU_HS_ISNS:YES 





ISNS_1V2 REF 


DRAM_ISNS: YES 





APN: 10780137 


(200V/v) 








GND "_NOTEs: 
a : palit GND 


Place close to sMc GNDLSMG AVES ee Ae ad 


PLACEMEN’ 








PPBUS_G3H 











PLACEMI 











(For R and c) 





Place close to SMC 





GND_SMC_AVSS 


37 38 41 42 43 





(For R and c) 








OTHER High Side Current Sense 





IAPC :AirPort Current Sense 
PP3V3_S4SW_SNS 


62 58 43 42 41 





NEAR=R5430: 5mm OTHER_HS_ISNS:YES 


C5430 
0.1UF 


EDP Current 


OTHER_HS_ISNS:YES of MAX Vdife 





V+ 


U5430 
INA213 


sc70 


CRITICAL 


OTHER_HS_ISNS: GAIN : 00x 
62 58 43 42 41 _PP3V3_S4SW_SNS 


PPBUS_S5_HS_ OTHER _ISNS 





5000.A4:11mm 


R5433 
53K 





PLACE_NEAR=R5470: 5mm AIRPORT_ISNS:YES 


c5470 
0.1UF 


108 


314 ISNS HS OTHER N OUT HS OTHER IOUT SMC _OGHER HI ISENSE 








AIRPORT_ISNS: YES ol ‘ 





PLACE_NEAR=U5000.A4:11mm PLACE, -U5000.c1:11mm 


V+ 


U5470 
INA214 


sc70 
CRITICAL 
IN+ 


74 ISNS_HS_OTHER_P PP3V3_WLAN Tl 





R5432°* 
20K 


64 39 38 37 29 





(S0V/V) C5433 


0.22uF 


AIRPORT_ISNS:YES 
R5475 
4.53K 


020 


CRITICAL 








GND 


1/20W 
ME 


201 5 








PPBUS_G3H OTHER_HS_ISNS: YES 4 ISNS_AIRPORT N ISNS_P5VWIAN TOUT SMC_WLAN_ISENSE 





IN- 





OUT 








AIRPORT_ISNS:YES 


c5475 
0.22UF 


|_GND_sMc_aAvss 





Place close to SMC 74 ISNS_ AIRPORT _P 








(1oov/v) 





(For R and c) 


APN: 10480024 








GND 
WLAN _R bs 








IROC : 3.3V SO FET Current Sense 





Place close te sMc 








GND_SMC_AVSS 37 38 41 42 43 
ED 2.028 (For R and c) 





MAX Vdif€ : 3.06 mv 





GAIN : 1000x 62 se 43 42 41 _PP3V3_S4SW_SNS 





PLACE, -R5440: 5mm 


3V3S0_ISNS:YES 
3V3S0_ISNS: YES o 1 C5440 
0.1UF 


6.3) 
CERM-XSR 
0201 





V+ ISDC : SSD Current Sense 


PP3V3_S0 





te 


3V3S0_ISNS:YES 
R5445 
53K 


U5440 


4 INA212 
74 ISNS_P3V3_SO_N sc70 


EDP Current : 3.00 


0612-SHORT 
Cyn 

aw 

as 
0.003 
R5440 


OMIT 


ouT ISNS_P3V3 50 IOUT SMC_P3V3S0_ISENSE MAX vaste : 15 mv 








GAIN : 200x 


CRITICAL 3V3S0_ISNS:YES 


REF * ¢5445 
= 0.220r 
GND sen 6 


0201 


ISNS_P3V3_SO_P 


PLACE_NEAR=US| 





(1000Vv/v) 8 43 42 41 PP3V3 S4sw SNS 











25mm 


SSD_ISNS: YES 


* C5480 








SSD_ISNS: YES onl 





se _PP3V3_SO_ FET _R - "i 








Bike Pitiwe tosis GND_SMc_avss 6a 62 30 PP3V3_SOSW_SSD ea 











(For R and C) U5480 


INA210 
CRITICAL 


74 ISNS 2 
(200Vv/v) 


CRITICAL 





3 14 ISNS ouT ISNS_P5VS IOUT SMC_SSD_ISENSE 








Is2c : 3.3V Camera Current Sense 


SSD_ISNS:YES 


c5485 
— 0.220F 





EDP Current : 0.822 


MAX VAif€ : 16.36 mV PLACEMENT_NOTE 








OMIT_TABLE GND 
pp3v3 SOSW SSD FET R " 





GAIN : 200x 





Place close to SMC 





62 58 43 42 41 _PP3V3_S4SW_SNS 











GND_SMC_AVSS 


(For R and c) 
PP3V3_S3RSO_CAMERA 








CAM_ISNS:YES 


1 C5420 


NEAR=R8061: 5mm 
CAM_ISNS: YES of 








{3 PP3V3_S3RSO_CAMERA 
ER 





PLACE_NEAR=US000.22:11mm 


V+ 





PP3V3_S3RSO_CAMERA 


MIN_LINE_WIDTH=0.5 MM 





CAM_ISNS:YES 
R5425 
4.53K 


IBLC : LCD Backlight Driver Input Current Sense 


u5420 
ISNS_CAMERA_N INA210 
aw mera 
0.020 CRITICAL 
R5420 
OMIT 


0612-SHORT 
ME 


EDP Current 


OUT ISNS_CAME, IOUT SMC_CAMERA_ISENSE 


MAX Vdife 





di 
CAM_ISNS: YES 


R5424° Me * ¢5425 
20K : i 0.220F 
GND 1/20H 


A (aiken . E 


GAIN : 
4 ISNS_CAMERA_P 





(200V/v) 62 sa 43 42 41 _PP3V3_S4SW_SNS 

















S3RSO_CAMERA_R 





5490: 5mm LCDBKLT_ISNS: YES 


c5490 
0.1UF 


Place close to SMC 





LCDBKLT_ISNS: YES ol % 


GND_SMC_AVSS 37 35 41 42 43 PPVIN_SOSW_LCDBKLT 


PPVIN_SOSW_LCDBKLT 





R5421 








(For R and c) 





PLACE_NEAR=US000.26:11mm 


V+ 
PP3V3_S0 








LCDBKLT_ISNS: YES 
R5495 
4.53K 


U5490 
INA211 
CRITICAL 


74 ISNS_LCDBKLT_P 7 
(S00V/v) 





74 ISNS_LCDBKLT_N ouT ISNS_LCDBKLT IOUT SMC_LCDBKLT_ISENSE 








di 
LCDBKLT_ISNS: YES 
c5495 
Lo .22ur 
GND ow <S PLACEMENT_NOTE 2 & 





PP3V3_S3 





PLACE_NEAR=| 











PPVIN_SOSW_LCDBKLT 











Place close to SMC 








GND_SMC_AVSS 
(For R and c) 





DC-IN Current Sense 





(AMON) 


Replacing caps with 100K PD on ISENSE SMC inputs 


QTY 


R5422 
300K 





RS431 


45.3k PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


SMC_DCIN_ISENSE 








e SYNC_MASTER=J41_MLB SYNC_DATE=03/28/201 


High Side Current Sensing 


NBN ai 
D 


<SCH_NUM> 





50 CHGR_AMON 


117Ss0008 a RES, MF, 1/20W, 100K OHM, 5, 0201, SMD c5455 CPU_HS_ISNS:NO 





Mee 117S0008 RES, MF, 1/20W, 100K OHM, 5, 0201, SMD c5465 DRAM_ISNS:NO 





117sS0008 RES, MF, 1/20W, 100K OHM, 5, 0201, SMD C5475 AIRPORT_ISNS:NO 


Apple Inc. 








37 38 41 42 43 GND SMC _AVSS 3a 41 42 43 





117s0008 RES, MF, 1/20W, 100K OHM, 5S, 0201, SMD c5485 SSD_ISNS:NO 


ie) 
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E4LAB 


EL> 














117Ss0008 RES, MF, 1/20W, 100K OHM, 5, 0201, SMD C5495 LCDBKLT_ISNS:NO 


EDP Current 





117s0008 RES, MF, 1/20W, 100K C5433 





OHM, 5, 0201, SMD OTHER_HS_ISNS:NO 





PART NUMBER DESCRIPTION REFERENCE DES CRITICAL OPTION 


117s0008 RES, MF, 1/20W, 100K C5425 





OHM, 5, 0201, SMD CAM_ISNS:NO 





107S0248 R5480 CRITICAL 


,0.00308M, 10 























117s0008 RES, MF, 1/20W, 100K C5445 





OHM, 5, 0201, SMD 3V3S0_ISNS:NO 
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VPOR: PBUS Voltage Sense 





Enable & Filter 





Q5500 ICSO : 
NTUD3169CZ 
sor_9e3 

N-CHANNEL 


: CPU VCore Load Side Current 
PBUSVSENS_EN_L 





2) (IRD _SMC_SENSOR PWR_EN 








o 26 18 17 15 13 t2 $i §*_PP3V3_ SO 


45 44 43 41 40 39 38 





Max VOut: 3.3V at 19.77V Input 








PLACE_NEAR=U5540.5:3MM 
CPUVR_ISNS: YES 

CPUVR_ISNS: YES 

PBUS_SO_VSENSE 


PLACE_NEAR=R7310.3:5MM 








CPUVR_ISNS: YES 


R5544 
1.43K_ 











CPUVR TSNS1_P 74 23 CPUVR_ISNS1_P_R 
bo a9 41 27 PPBUS_G3H 
4 

















Gain:274.72x 
PLACE_NEAR=U5000.£1:11MM 4 4 
2 RTHEVENIN = 4573 Ohms 
P-CHANNEL 











Sense R is R7310, R7320 
Sense R is 0.75mOhm each, combined 0.375mOhm 
SMC_PBUS_VSENSE pale eames 
+ PLACE_NEAR“R7320.3:5MM EDP: 32A TDP :28.05A 
PLACE_NEAR=U5000. ¥ CPUVR_ISNS: YES 
PLACE_NEAR=U5000.£1:11MM 
1 C5504 nea CPUVR_ISNS2_P NNW Cae 
—— 0.22UF 
5 beav s 
2 x5R 

4—2BUSVSENS EN L DIV 


US540 CPUVR_ISNS: YES 
OPA: 
74 CPUVR_ISUM_R_P . : 
0201 


























¢ 
¢—GND_SMC_AVSS 3 


VDOR: 


PLACE_NEAR=U5000.B4:11MM 
333DCKG4 





DC-In Voltage Sense 


5 R5548 
CPUVR_ISUM_ IOUT ee SMC_CPU_ISENSE 
CPUVR_ISNS:YES AVAVAY, 
CPUVR_ISNS:YES CPUVR_ISNS: YES 
PLACE_NEAR“R7310.3:5MM 3 
a +: PLACE_NEAR-U5000.B4:11MM 
Enable & Filter Soe + C5541 
; CPUVR_ISNS1_N LANA 74 a3 CPUVR_ISNSIZN_R LANA 74 CPUVR_ISUM_R_N Lg aur 
05510 4 
nrup3169cz 
sor-963 

ee DCINVSENS_EN_L 


























6.3 
2 x5R 
CPUVR_ISNS: YES 
Enables DC-In VSe 


0201 
divider when SUS present. 


GND_SMC_AVSS 
PLACE_NEAR@R7320.3:5MM 
R5543 
: CPUVR_ISNS2_N 
8 PM_SLP_SUS_L 2 





37 38 41 42 43 

















CPUVR_ISNS:YES 
Max VOut: 3.3V at 19.77V Input 


*R5546 
0. 1M 
1s 
1/i6n 
S5_VSENSE aoa 











No_XNET_CONNECTION=TRUE, 




















43 PRDCIN G3H_ ISOL P-CHANNEL 
a 
ea 





PLACE_NEAR=U5000.B83:11MM 
RTHEVEN 4573 Ohms 











@—SMC_DCIN_VSENSE 





PLACE_NEAR=USO} 


Current Sense 








4—2DCINVSENS_EN_L DIV 














62 sa 43 42 41 _PP3V3_S4SW_SNS 
PPVMEMIO_SO_CPU 
@—cuD suc avss 37°38 41 42 43 


CPU Vcore Voltage Sense / Filter 


CPUDDR_ISNS: YES . ? 
» _PPVMEMIO_SO_CPU 
RW5520 R5520 








CPUDDR_ISNS: YES 
c5570 
VE 0.10F 








PLACE_NEAR=US000.H1:11mm 
4.53K 
PPVCC_SO_CPU CPUVSENSE_IN 1 2 


SMC_CPU_VSENSE 





2 : CPUDDR_ISNS: YES 
U5570 
ala 
0612-SHORT 
37 39 


RS5575 
INA210 4.53K 
ORT 14 ISNS_CPUDDR_N 5 sc70 ISNS_CPUD: 
PLACE_NEAR=U5000.B7:11MM 
* C5520 


A ~_ SMC_CPUDDR_ISENSE 
0.003 
74 ISNS_CPUDDR_P 
R5570 S 











CPUDDR_ISNS: YES 
1 
S875 
(200V/v) R5571 
20K 
OMIT 
PLACE_NEAR=U5000.B7:11MM 


220F 
GND 1/20W 

a MF 

10 62 53 23 22 21 20 19 17 -PP1V2_S3 > if 

37 38 41 42 43 

















GND_SMC_AVSS 








0202 





1.05V Voltage Sense / Filter 
IRSC 
aye R5530 
4.53K 
PP1vV0O5_S0 


EOP Current : 
2 2 SMC_P1V05S0_VSENSE 
VV wx vase 
PLACE_NEAR=U5000.G1:11MM 
1 C5530 


GAIN : 








GND SMC _AVSS 





Place close to 





:3.3 S5 REG Current Sense 


(For R and c) 


sa 43 42 41 _PP3V3_S4SW_sNS 
PLACE_NEAR=U5000.G: 








GND SMC _AVSS 





9590: 5mm 


ELC ¢ 


24 29 28 18 17 16 15 13 11 2 _PP3V3_S5 
74 


P3V3S5_ISNS: YES 
«| * ¢5590 
64 62 60 59 58 57 


0.1UEF 
V+ ‘ 


1.05V SO CURRENT SENSE / FILTER 





P3V3S5_ISNS:YES 





EDP Current 





MAX Vdife 


U5590 
3 
GAIN + 62 58 43 42 41 _PP3V3_S4SW_SNS 


PLACE_NEAR=US000.A6:11mm 


P3V3S5_ISNS: YES 
R5595 
INA214 4.53K 
14 ISNS_P3V3S5_N IN- sc7o0.guT [LE ISNS_P3V3§5_ TOUT A /\)\2-—9--SMC_B3V3S5_ISENSE 
* P3V3S5_ISNS: YES 
74 ISNS_P3V3S5_P me R5591° c5595 
safe  is| (1oov/v) ao Le aoon PLACE_NEAR=U5000.A6:11mm 
a] 4 
640: 5mm P1V05_ISNS: PP3V3_S5 REG R GND 1/20" E 
«| 1 C5560 al ME son. 
. PLACE_NEAR@=U5000.H2:11MM 201, ‘ 
ad Oe P1V05_ISNS:YES GND SMC _AVSS 
PLACE_NEAR=R7640.4: 56M U5560 Bat ¢ 
INA211 ‘ MAKE_BASE 
ISNS_1V05_SO_N sc70 QUT P1v05S0_IQuT A\\\2-—-SMC_B1V05S0_ISENSE [OUD >" 
CRITICAL = P1v05_ISNS:YES 
ISNS_1V05_SO_P REF 


Place close to SMC 
(for R and c) 
f 1 C5561 
PLACE_NEAR-R7640.3:5¢M (500v/V) — 0;,22UF —— puack_NEAR=U5000.#2: 11MM 
GND * 2 6:30 
0 XSR 
3 0203 











P1V05_ISNS:YES 




































































SYNC_MASTER=J41_MLB 
GND_SMC_AVSS Rep 





SYNC_DATE=03/28/201 


Voltage & Load Side Current Sensing 
ISENSE SMC inputs 
PART NUMBER QTY DESCRIPTION 


<SCH_NUM> 
REFERENCE DES CRITICAL BOM OPTION Apple Inc. 7 nN 
117S0008 1 RES, MF, 1/20W, 100K OHM, 5,0201, SMD 


© 
c5541 CPUVR_ISNS:NO 
11780008 


NOTICE OF PROPRIETARY PROPERTY: 
RES, MF, 1/20W, 100K OHM, 5, 0201, SMD C5561 P1V05_ISNS:NO 
117S0008 RES, MF, 1/20W, 100K OHM, 5, 0201, SMD 


lacing caps with 100K PD on 














F4LABEL> 
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ICS3 : Adjustable Gain CPU VR Current 


R5620 


100 
PP3V3_S4SW_SNS LAA, PP3V3_¢NS_CPUVR_ ADJYJsT ISNS 





MIN_Dane_wrpriteo.5 mm 18 $3 $3 97 §*_ppava so HS GAIN P_R ISNS_HS_GAIN_P 
5 a 39 38 





NO STUFF 
PLACE_NEAR=U5660.3:5MM 


C5660 
R5821: ADDR — 0x56/0x57 (r/w) 


8 at ISNS_HS_COMPUTING_P 
: ; 30D 
CPUVRSNS ADDR SEL 


BYPASS=U5620.1:5:3MM 











4 : SMBus mode 
ISNS_HS_GAIN_W 
VDD 











U5620 


PAC1921-1-AIA PLACE_NEAR=US5000.A7:5MM 
R5625 PLACE_NEAR=R7150:5MM | 
DEN 


, 0 
IADDR_SEL/GAIN_SEL out|_4 SMC_CPUVR_ADJUST_ISENSE_R LA \/\ 2 Sie-ceuvs apsust ISENSE we 

















ISNS_HS_COMPUTING_N 

CPUVR_ISNS1_P_R SENSE. READ*/INT C_CPU_DBG on 2 iar Siac U5660 

>UVR_ISNS1_P_R + SMC_CPU DBGPWR RI ow 2LUS_WAIVE=NdifPr_badTerm 
CKPLUS_WAIVE=NdifPr_badT INA211 


ME 

CPUVR_ISNS1_N_R 3_|sENSsE- SM_CLK/INT_SEL| SMBUS 2 0201 7443 a1 CUN—2SNS_us_comeurins » IN- 8C70 out ISNS_HS_GAIN guT e ISNS_HS_GAIN_OUT_R. 
c 3 2 35 NO STUFF 

SM_DATA/OUT_SEL| SMBUS _SMC_1_S0_SDA 44 64 69°73 or CKPLUS_WAIVE=NdifPr_badTerm CRITICAL 

PLACE_NEAR=U5540. 1: SMY 


* c5665 
COMM_SEL| F ISNS HS COMPUTING N IN+ REF 


(500V/Vv) _ 0.22UF 












































PLACE_NEAR=U5000.A7: 
GND 

















GND_SMC_AVSS 








37 38 41 42 43 





GAIN: 500X 














ILDC :LCD Panel Current Sense / Filter 





In battery discharge scenario negative voltage will be With 100mA battery current, Will have 10.2mvV difference 
present on IN+/- pins with INA output voltage decreasing going into sense pins of U5800. 


from 3.3V with increasing discharge current. This will set the minumum current threshold at 0.100mA 


2 43 42 41 _PP3V3_S4SW_SNS 





60 43 SOSW_LCD 
te PANEL_ISNS:YES 
PLACE_NEAR=R5470 : 5mm 


PANEL_ISNS: YES ol * C5670 
0.1UF 











E_NEAR=U5000.C1: 11mm 


60 a3 _PP3V3_SOSW_LCD Vi 
U5670 2 Cenn-xsR PANEL_ISNS: YES 


0201 
INA210 : 
3__aa ISNS_PANEL_N IN- sc70 ouT ISNS_PANE SMC_PANEL _ISENSE 











CRITICAL PANEL_ISNS:YES 


74 ISNS_ PANEL _P IN+ : RE R5671° ‘ + C5675 i 
(200v/v) 01 ee VR IMON Current Sense Filter 
o6i2z-sHort > 20K — 0.220F 
38 * PLACE_NEAR=U5000.C1: 11mm 
GND 120 Gain: 200x gS 


co 43 -PP3V3_SOSW_LCD_R ‘ 201,[ scale: 0.25A / Vv e201 
so 43 _PP3V3_SOSW_LCD_R 


TH=0.3 Mi EDP rent: 0 


























cunt ay. 5 GND_SMC_AVSS 
MAX VOUT: 3V AT 0.825A L_GND_SMC_AVSS_____ CPUVR_IMON SMC_CPU_IMON_ISENSE 
PLACEMENT_NOTE 











Max Vdif£: 





NO STUFF 
Place close to SMC 


(For R and c) 





Discrete High side Current threshold aaD SMC ASS a7. a8 443 48 


Vref = 0.406mV Vth = 0.442 = 1A from Battery 





PP3V3_S0 : Vtl = 0.290mv = 0.687A from battery 


seasoned BMON Discrete I! Current Sense / Filter Hysteresis TBD based on RC value changes 
» 65613 


sod NO STUFF 
—— 0.10F 
T— 1 


C5601 








PP3V3_S0 
3a 








HS COMP FB 1 ; BYPASS=U5601:3MM 





SMC_BMON_COMP_ALERT_L 





U5611 
5 MCP6541T _ 
1 U5602 
eos 0- 8 HS_COMP_OUT 


; BMON_COMP_FB DMN32D2LFB4 
DEN1O06H4 
SYM_VER 
SMC_HS_COMP_ALERT_L 


U5601 
U5612 L 2 


2 5 MCP6541T 
“R5615 DMN32D2LFB4 ANN SC70-5 
49.9K 


2 BMON_COMP_OUT 

















§-HS_COMP_VREF 















































pra HS _IOUT_R 4 SMON_COMP_VREF 
3 #02 ¢ NOSTUFF 





























1 
Gain: 50x BOGO5 
NOSTUFF =“ 2 Scale: 2A /V 18 


*R5617 : Max VOut: 3.3V at a ¢5MoN_rouT_R 
$ (0) 











55 
1/200 
ME 

2 0201 








NOSTUFF 
HS_IOUT_D 








NOSTUFF 





A 


D5617 
0201 


eaten BYPASS=U5600:3MM 
K 





BMON_IOUT_D 





NOSTUFF 


A 
D5607 


0201 
RB521ES-30 
ISNS_HS_ COMPUTING IOUT = 


SYNC_MASTER=J41_MLB SYNC_DATE=03/28/201 
CHGR_CSO_R_P/N are swapped on purpose 


to measure power into the system Debug Sensors 1 


U5600 PLACE_NEAR=U5000.A3:5MM apr 1 aeRO 























CKPLUS_WAIVE=NdifPr_badTerm 


213 
°° fD> CHGR_CSO_R_P 5 er out LE BMON_ IOUT B2 O08 Apple ENC: <SCH_NUM> D 


CRITICAL LANA 2 @—SMC_BMON DISCRETE ISENSE 37 39 fo) 


= 
E4LABEL> 

50 CHGR_CSO_R_N 4 =U5 Ps * 

aa | REF PERE mann 2 00;2o 2h NOTICE OF PROPRIETARY PROPERTY: 

CKPLUS_WAIVE=NdifPr_badTerm C5602 


Replacing caps with 100K PD on ISENS SMC inputs i : THE INFORMATION CONTAINED HEREIN IS THE 
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CPU Proximity, Inlet and BMON THR Sensor 


PP3v3_s0 PP3V3_S0_CPUTHMSNS_R 





* c5800 
— 0.10F 


NOSTUFF 
4_INLET_THMSNS_D1_P 








2 1 
R5802 R5806 
3 cal CRITICAL 100K 100K 
nae a Se PLACE_NEAR~95830: 3MM asei St Ss 
1/200 1/208 
Placement note: C5830 a66aE pp Me ue 
1 25830 rea ; 5800 Ett ny 
Place 05810 next to DDR/5v/3.3V supply on TOP BCBAeBLE : 
bo ee ee ee eee 3s EMC1704-2 
DEN1006H4-3 : ‘ QFN 
DP1 THERM*}? CPUBMONSNS ALERT 1 




















14 INLET THMSNS_D1_N 























DN1 ALERT*)-" _¢ CPUTHMSNS ALERT t [OD » 
+ 14_CPUTHMSNS D2 ; 
4 7_CONNECTIO * | DP2/DN3 SMDATA} SMBUS _SMC_1_S0 CET 24 22 27 40 43 8a 
ee »¢5811 C5860 O5860 cs8o2 + 


Placement note: Q5810 met BeNi0D6Ha=s 2200PF — DN2/DP3 SMCLK SMBUS SMC_1_So 
near rear vant on bottom side Bee eer Le 2 Gee shes eneai enceae BC846BLP 6 | SENSE+ ADDR_SEL CPUTHMSNS_ADDR 
aia 0201 ‘i 





PLACE_NEAR=95810:3MM 




















. u x SENSE- : 
PLACE_NEAR=05860:3MM : 


GPIo|"_y nc 


























7443 HS GAIN P DUR_SEL 


. zs TH_SEL 
va HS_GAIN N 
CPUTHMSNS_DUR_SEL 


NOSTUF' GND THRM_PAD 
R5803 

10K NOSTUFF | 

. R5804 Write Address: 0x98 


10K Read Address: 0x99 





Detect DDR/S5V/3.3V Proximity Temperature 
































CPUTHMSNS_TH_SEL * 








1/20" 














TBT,MLB Bottom Proximity Sensors 


R5840 


gi IBITHMSNS D2_R P TBT_MLBBOT_THMSNS_P 





TBT, MLBBOT and TBD Temp 


Q5820 
BC846BLP 


DEN1006 2 55 5 











TBTTHMSNS_D2_R_N TBT_MLBBOT_THMSNS_N 





1 
VDD 


<r U5810 
TEDTHMSNS_D2_P 


EMC1414-1-AIZL 
MSOP 











2 TREN SW. fo an ane ae 
TBT_MLBBOT_THMSNS_N 
di 


No_XNET. 
, Placement note: DP1 THERM* /ADDR| 


PLACE_NEAR=95840: 3MM Place 95820 close to TBT on T 





7 





TBT_INLET THM L 








DN1 ALERT* TBIMLBSNS. {OD = 
> C584 ° TBTMLBSN. 5 
Q5840 APE 








BC846BLP 
DEN1O06H4-3 











DP2/DN3 SMDATA| SMBUS_SMC_3_ SDJ KET 26 37 40 64 73 
4 , TEDTHMSNS_D2_N 








oza1 





DN2/DP3 SMCLK 
GND 
G0 ce, 1 eres ee, 


Placement note: ¢ 











TET MLBROT THMSNS 














' 
Place 95840 on MLB bottom side 


TET MLBBOT THMSNS P 
TEDTHMSNS_D2_P 














+ 


No_XNET_CONNECTIO? 


ay é a c5812 ? 
acement note: 
Q5850 ' 


TBD SYNC_MASTER=J41_MLB SYNC_DATE=02/06/201 
BC846BLP : Oe oe os ee, 
DEN1006H4-3 : : 


eis ; Thermal Sensors 


Write Address: 
Read Address: 


NEAR=U5810.4: 5mm 2200PF — 




















Ne NOMern 
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FAN CONNECTOR 


PP3V3_S0 





NOSTUFF 


NOSTUFF 
CRITICAL 
74LVC1GO8 


SOT891 











PP3V3_SO_FAN 


MIN_LINE_WIDTH=0.2 MM 
DTH=0.1 MM PP5V_SO 




















51880793 
CRITICAL 
R6060 J6000 
FF14A—4C-R11DL-B-3H 
47K oe 


1/20W 
ME 


oi 5V DC 
TACH 














2) oT SMc_FAN 0_TACH 





MOTOR CONTROL 
GND 

















Q6060 

DMN32D2LFB4 
DEN1006H4—3 
SYM_VER_3 

















R {2 cs FAN RT PWM 





2) CI _SMC_FAN_o_cTL ‘ + 

















SYNC_MASTER=J41_MLB SYNC_DATE=02/06/201 


Fan 
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SPI ROM 


Quad-IO Mode (Mode 0 & 3) supported. 
SPI Frequency: 50MHz for CPU, 20MHz for SMC. 


SPI+SWD SAM Connector 





SAMCONN 


CRITICAL 
BYPASS=U6100: : 3mm o| CRITICAL - goree ee 
DF PC-12DP-0.4Vv- 
C6100 + a 
vcc r 
oir — 

108 7 U6100 
| xsr-cenm ? W25Q64FVZPIG 59 50 49 40 38 37 36 35 30 17 -PP3V42_G3H 
Vee ete 64MBIT ow 

U6101 eo ag _SPT_MLB_CLK WSON pt(IO0)|-5-SPIMLB 100 Most ALT_I00_MOSI 3 SPI_ALT CLK 
74LVC1G99 ALT_I01_ MISO SPT ALT CS L 
A SOT833 yl SPI_MLBROM _CS_L OMIT_TABLE 
SPI_ MLB CS _L 3/RB CRITICAL 
OE 


SPTROM USE MLB 


BYPASS=U6101: :3mm 
























































ALT I02 WP L 5 SPIROM USE MLB 
* 
ce DO(I01) MLB_I01 MISO 


[2 spr MLB to1 MIso ALT_I03_HOLD 0 9 SMC_TMS (SWDIO) 
62 46 _SPI MLB 102 * 2 

4 WP* (102) RESET L SMC_TCK (SWCLK) 
69 46 _SPI_MLB 103 1¢] HOLD* (103) 102 












































GND THRM_PAD 





























L____» | 


NOTE: If HOLD* is asserted 





ROM will ignore SPI cycles 


in normal and Dual-IO modes. 


Quad SPI and QOPI instructions require the non-volatile Quad Enable bit (QE) 
in Status Register-2 to be set. When QE=1, the /WP pin becomes I02 and /HOLD pin becomes 103. 


SPI Bus Series Termination 


ALT_I03_HOLD_L 
ALT_I02_WP_L 
ALT I01 MISO 
ALT_1I00_MOST 
SPI_ALT_CLK 


SPI_ALT_CS_L 
PLACE_NEAR=J6100.14: 5mm 


SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN 
*R6132 *R6128 "R6127 "R6126 *R6125 


43 24.9 43 
5% 1s E 
1/20W 1/20W 


ME ME 
201 





PLACE_NEAR=J6100.10:5mm 





PLACE_NEAR=J6100.8:5mm 





PLACE_NEAR=J6100.2: 5mm 





PLACE_NEAR=J6100.15:5mm 





PLACE_NEAR=J6100.12:5mm 





2 





SPI_MLB_CS_L 


1/20 
ME 





SPI_MLB_CLK 








CPU Master MLB ROM Slave 








NEAR=00500.AA2: 5mm 


R6113 
15 


MISO 1 2 
BEACE_NEAR-UOS00-AAE? San WV + 














°° UCET> SPI_1O0<2> 








oo 14 BT SP1_10<3> 


PLACE_NEAR=U0S00.AF1: 5mm 
































LANKA SYNC_MASTER=YHARTANTO_J44 SYNC_DATE=01/09/201 
PLACE_NEAR=U6100.1:imm 


1/20 
ME 


MF SPI Debug Connector 
2 Beane Noreen Ewa 
<SCH_NUM>| NUM>]|D 
Apple Inc. = 
oTeTon 
© <E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 61 OF 121 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [Po"FE 
BOM_COST_GROUP=CPU SUPPORT IV ALL RIGHTS RESERVED 46 OF 76 

















WWW.AlSaler.com 


SPEAKER AMPLIFIERS 


APN: 35382888 


SPEAKER LOWPASS 80 HZ < FC < 132 HZ 


Speaker Connector 


64 62 58 55 54 49 





518S0519 
NOSTUFF. CRITICAL CRITICAL 


R6413" J6404 
OMIT_TABLE 2 oes 7 78171-0002 


1-sM 

CRITICAL 

0805-LLP 

MAX 98300 ha 

SPKRAMP_INR_p 14_MAX98300_R P 8 TN+ B Sn 464 SPKRAMP_ROUT_P 
CRITICAL 











OMIT_TABLE . 14 MAX98300 RN 82 |TN. 
CRITICAL 7 


cé6411 























SPKRAMP TNR 




















SPKRAMP_SHDN_L 




















PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





132S0460 CA SR, IF, 10%, 16V, * c6410,C6411 CRITICAL 


























SYNC_MASTER=J41_MLB SYNC_DATE=04/26/201 


Audio: Speaker Amp 


Bravine NOMenn 
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Ls" SPECIFIC 


Battery Connector 


PPVBAT G3H CONN 





CRITICAL 


J6950 
WIB-PWR-M82 


M-RT-sM 























SMBUS_SMC_5_G3 
SMBUS SMC_5 G3 
sa SYS_ DETECT _L 














CRITICAL 
NO STUFF 
D6950 

M RCLAMP2402B 
51880540 oe 7 sc-75 


R6950> 
10K 
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CRITICAL 


J7000 
WIB-PWR-M82 


M-RT-SM 





MLB to LIO Power Cable Connector 


64 62 50 PPDCT 











PpSV_S4RS3 

















518S0508 





NO STUFF 
CRITICAL 
C7007 ? 


NO_STUFF 
CRITICAL 


C7008 no stu 


c7005 + 
10E 




















Input impedance of 68K meets 
sparkitecture requirements 


for detection of B121 (16.5V) 


CRITICAL 


Q7010 
SI5419DU 


POWERPAK 





CRITICAL 


c7012 


0.047UF — 











DCIN_ISOL_GATE 





64 62 50 42 


PPDCIN_G3H_ISOL 





CRITICAL 


x D7012 
SDZT15R6.8 
0201 





CRITICAL 
D7005 


3.425V "G3Hot" Supply 
BAT30CWFILM Supply needs to guarantee 3.31V delivered to 


VRef generator 
| 


PPBUS_G3H 


64 62 56 50 42 41 27 


\ A _-2_PPBUS_G3H_R 








1 





PPVIN_G3H_P3V42G3H 
MIN, 

MIN_NECK_1 

VOLTAGE=18 




















P3V42G3H BOOST 





sTH=0.5 mm 
STH=0.2 mm 


C7094 





© o 














VIN BOOST 


U7090 


CRITICAL 


CRITICAL 


C7091 + 
1UF 





10% 





2sv 
XS5R 
402 


CRITICAL 


C7090 
1UF 


10% 
asv 
XS5R 
402 


, CRITICAL 
C7092 
—_ 5.6UF 


Vv. 
LY-TANT 
B2-SM 


P3V42G3H_SHDN_L 


*R7080 
0 


5% 
1/20W 
ME 


2 0201 


LT3470AED 
DEN 


SHDN* sw 


BIA 
CRITICAL 





L7095 


PP3V42_G3H, 
































NO STUFF 
NO STUFF 


C7080 
1000PF 











P3V42G3H_ FB 





MIN_LINE. 
MIN_NECK_t 


CRITICAL 


C7099 1 
10UF — 


20% 
lov 
XSR-CERM 


7 30 35 36 37 
9 61 62 64 85 


Vout 


3.425V 
300mA Max Output 


(Switcher limit) 


CRITICAL 


C7098 


38 40 46 50 


0402-1 2 
































* 
(1 + Ra / aii 


SYNC_DATE=09/13/2014 


DC-In & G3H Supply 
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Reverse, Current .Prokectiom to stuff R7192 if either PP5V5_DCIN:YES or PP5V5_VDDP are 


PP5V5_DCIN: YES 
5.5v "G3Hot" Supply 
NO STUFF R719 
R7192 For Erp Loté spec R7190 











Inrush Limiter ; : we . 
+ w NO STUFF] PPSV5_VDDP 
No_ STUFF, ene, 
Cc7190 C719. R 1 
BOOST a 

















4.70F — 





NO_STUFF 
FROM ADAPTER - : 7190 











PPDCIN G3. PPDCIN G3H_INRUSH 




















+ NO STUFF iO STUFF 


©7185 * Q7180 rac ‘ 7 a e i t CRITICAL 
a IRF 9395TRPBE 
No STUFF <Ra>| 


DIRECTFET-MC 
R7195 


1 c7195 fe #3 Vout = 5.50V 
% 200MA MAX OUTPUT 
(Switcher Limit) 












































NO STUFF 
































22PF 








CHGR_SGATE_DIv 









































<Rb>| 
No STUFF 
CRITICAL Be 
G3H_IsoL 








D7105 
BAT30CWFILM aEOTH-9. am 
aes pesvs_pemisw (cHGe sGATE Vout = 1.25V * (1 + Ra / Rb) 





(CHGR_AGATE) 








R7105 
| 7 20 

















CRITICAL 











ACIN pin threshold is 3.2v, 7120 
0.0470F 
DIVIDER SETS ACIN THRESHOLD 





30mA max load 








PP5V1_CHGR_VDD g-2epcrn can 


go PPS5V1_CHGR_VDDP o eee sr CRITICAL CRITICAL 

















c7130 c7131 : 7137 
oi 33UF-0.060HM 33UF-0.060HM 0.001UF 
59 49 46 40 38 27 36 35 30 17 _PP3V42_G3H 7121 ae is 














68 64 6: 








0.10F pouy-rant 


*R7110 : ; : eh 


ago No STUFF 
mi R7102 


1/20W ey 
ME 100K a 


9 201 












































VDD VDDP 





IVHST = CRITICAL DCIN o-CHGR 





Max Current = 





64 46 38 37 EY —SMC RESET CHGR_RST_L 13q)SMB_RST_N 








SGATE| 2 CHGR 
sMBUS_sMc_5_63 2ISCL 7100 acare cucR 


SMBUS _SMC_5_G3 10 ISDA TOFN ; TO SYSTEM 
CSIP CHGR : CRITICAL 


cstn| 27 | ence css w : Q7130 


NTMFD4902NF 
BooT|_25 Boor L7130 F7140 


UGATE| 2 UGATE me pee aii BAMP-24V 

COMP ICOMP PHASE| 23 PHASE 40 ; ae 
vcomp IWCOMP 

yNEs VNEG 
I 7 IcsoP BGATE| 16 CHGR BGATE 
IcSON AMON CHGR_AMON 


BMON|_15 CHGR_BMON 
































CHGR_VFRQ 4 |VFRO 








Float CELL for 1s 





CHGR CELL 6 |IceLL ICAL 








JACIN 





ISL6259 




















LGATE 


















































PPVBAT_G3H_CHGR_REG 








ACOK SMC_BC_ACOK 





“R7111 


46.4K 
1s 
1/20W 
ME 

201 





THRM_PAD 


























9 















































CRITICAL 
XW7100 Q7155 


od 

















TO/FROM BATTERY 











PPVBAT_G3H_CHGR_R PPVBAT_G3H_CONN 








CHGR_VNEG_R 





























c7116 2. 273 43 CHGR CSO_RP 
— 470PF = 01 5 1/208 

















(CHGcR cso ow 








PPYRAT G34 _CHGR 











* R7151 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE 











DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL) 
c7114 


GND_CHGR_AGND uF 
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61 59 58 56 52 45 32 17 16 _PP5V_SO R -PPVIN SO CPUVR VIN 
ea MIN_LINI TH=0.3 mm 

MIN_NEC! TH=0.2 mm 

VOLTAGE=5V VOLTAGE=12.9V 


: 
PLACE_NEAR=07200.16:2mm C7201 NEAR=U7200 
— LOE 


lov 





CPUVR WIC R 





























eel VDD VIN 1: Forced CCM 


100KOHM 07200 0: pcm 


ISL95826HRZ-_R6200 FLOATING: PS4 


CPUVR NTC NTC LLP 
sa 55 42 3817 16 15 11 e s PP1VO5 SO M NOSTUFF 
64 62 59 


CPU _PROCHOT L VR_HOT* 18 _CPUVR 


azar 
































T CPUVR_ SLOPE 2° | SLOPE 








CPUVR PROGL 28 | PROGL L*x NC 
CPUVR PROG2 2" | PROG2 2? CPUVR 
CPUVR PROG3 26 | PROG3 




















NEAR=U7200.32:2mm 12 CPU _VR_EN VR_ON 








SDA 
VIDALERT L 31 ALERT* 


IDSCLK 32 | SCLK 























CRITICAL 
CPUVR_ COMP: COMP 





CPUVR ISUMP 





CPU RIN 3_| RIN 





No_XNET_CONNECTION=TRUE, 


c7214 4 CPUVR FB FB 
CPUVR_ ISUMN_ RC 


220EF 7 - CPUVR FB2 
os : ’ 














R7210 as . (CPUVR_ISUMP) 


255 
CPUVR ISUMN 2 CPUVR ISUMN R 











CPUVR IMON 





CPUVR TSENI 
CPUVR ISEN2 





























C7241? 
oor = 








CPUVR_COMP_RC 
mpo-coc 
0201 


lov 
XS5R-CERM 
201 








No_XNET_CONNECTION=TRUE, 











CPU VCCSENSE PR 








NET_CONNECTION=TRUE 


NOSTUFF 


No_XNET_CONNECTION=TRUE, NO_XNET_CONNECTION=TRUE 


CPU _VCCSENSE P C7242 


100PF 
2}|a CPU _VCCSENSE P RC VV AN CPUVR FB 




















NOSTUFF 
XW7261 1¢7250 
"—— 330PF 
CPU _VCCSENSE_N yi 


tev 








NO_XNET_CONNECTION=TRUE 
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endditonal Input Bulk 





PP5V_SO 





PHASE 1 


CPUVR PWML 


CPUVR_FCCM 





Vcc 


U7310 
ISL6208D 


DFN 


st (IND—CPUVR FccM __? Jrccm UGATE 


35383942 


bo 58 56 52 51 45 


CRITICAL 


BOOT 


CPUVR_UGATEL 





MIN_LINE_WIHTH-0.6 MM 
MIN_NECK_WI9TH=0.2 MM 


OMIT_TABLE 
CRITICAL 


Q7310 
SISA18DN 


PWREAK-SM 











CPUVR_PHASE: 


7316 
10UF 


c7318 





0.0010F 


























L731 
0.40UH-20 





























CPUVR_LGATEL 


























PHASE 2 


s. PIN —CeUVR pwm2 3 


s2 51 EIR —CPUVR Fccm u 














vcc 
U7320 
ISL6208D 


DEN 
BOOT 


MIN_LINE_WIDTH=0. 
MIN_NEC 


MIN_LINE_} 
MIN_NECK. 








ACPUVR_BOOT1_RC 














CPUVR_UGATE2 























MIN_LINE. TH=0.6 MM 
TH=0.2 MM 


SWITCH_NODE= 


OMIT_TABLE 
CRITICAL 


Q7311 
SISA12DN 


PWREAK-SM 


c7319 
0.001UF 


CRITICAL 


C7370 


CRITICAL 


C7372 


CRITICAL 





TST? 



































CPUVR_ISNS1_P 


CPUVR_ISNS1_N 
¢ 





CPUVR_PH1_SNUB 
di 





* 67312 
= 0.001uF 








CPUVR_ISUMN 











NO_XNET_CONNECTION=TRUE 
“R7316 
200K 
as 
1/20w 
Me 
201 


CPUVR_ISEN1 


R7317 
NOSTUFE 


LA A \ 2 Sev Esse 








CPUVR_ISUMP 





NONE NO_XNET_CONNECTION=TRUE, 
NONE 
NONE 
a2a1 














OMIT_TABLE 
CRITICAL 


Q7320 
SISA18DN 


PWRPAK-SM 








CPUVR PHASE? 


MIN_LINE_WIDTH=0.6 MM 


MIN_NECK_| 
‘TCH_NODE=TRUE 


CRITICAL 


C7324 


CRITICAL 


7325 


CRITICAL 


7326 


7329 





1ou 


10UF 























O1UF 








CRITICAL 


L7320 
- 40UH-20% 


PPVCC_SO_CPU_PH2 


AIDTH=0.6 MM 


"R7320 
0.00075 





PPvcc sO CPU 




















LGATE 
enp BAD’ 


CPUVR_LGATE2 











35383942 
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om 


MIN_LINE_W. 





feuVR BooT2 


CPUVR_BOOT2 RC 




















OMIT_TABLE 
CRITICAL 


Q7321 


SISA12DN 


BWREAK-SM 











Cepve pu2 


CPUVR_ISNS2 


CPUVR_ISNS2_N 
¢ 











=D « 





CPUVR ISUMN 








NO_XNET_CONNECTION=TRUE 


“R7326 
200K 
1 





CPUVR_ISEN2 


R7327 
NOSTUFE 





WAN 


Vout 


32A max output 
700kKHz 


a 10 42 62 64 


= 1.85V max 


NONE 
NONE 
NONE 
0201 





CPUVR ISUMP. 





NO_XNET_CONNECTION=TRUE 
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PP5V_S5 


62 54 36 


PP1v2_ $3 








17 (IR—MEMVIT_PWR_EN 





(VTT Enable) 




















ss [I _DDRREG_EN 


(vpnq 


TTREF 





DDRREG_1V8_VREF 


Enable) 





C7415 


0.107 — 


10% 
16v 
X7R-CERM 
0402 


1 


*R7415 


— 28.7K 


2 


1s 
1/20W 
ME 


2202 


a 
R7416 
57.6K 
18 
1/20W 
ME 

9 201 


MIN_LINE_WIDTH=0.2 mm 


MIN_NECK_| 


TH=0.1 mm 


19 DDRREG_FB 





MIN_LINE_| 
MIN_NECK_| 


DDRREG_MODE 





R7417 


200K 
1s 


DDRREG_TRIP 





*R7418 


49.9K 
18 





VLDOIN 


VBST 


55 52 


5141 


PPBUS_S5_HS 


COMPUTING _ISNS 





DDRREG_VBST 


t 





* C7430 
— 62UF-0.0230HM 


208 

2 liv 
TANT-POLY 
CASE-B2S 





“C7431 
62UF—0.0230HM 


20% 

2 liv 
TANT-POLY 

CASE-B2S 





C7433 





0.001UF 








10% 
Sov 
X7R-CERM 

0402 





* C7434 
62UF—0.0230HM 


20% 

liv 
TANT-POLY 
CASE-B2S 











ao2R7425 pra 


ss O i/16w 


AWA 


ECK_W 


MIN_LINE_t 
MIN 


C7425 
0.1UF 


CRITICAL 


Q7430 
CSD5887303D 
93D 








u7400. RY 


DDRREG DRVH 








sw 
TPS51916 


DDRREG_LL - Peat 


MIN_NECK_} 
MIN_LINE_ 





OFN 
DRVL| 


DDRREG_DRVL 


(DDRREG 





CRITICAL PGOOD 


DDRREG_PGOOD 





VDDQSNS| 2 


DDRREG_VDDQSNS 


MIN, 





VIN 








= 

















PDDR_S3_REG_L 
MIN_LINE_WIDTH=0.6 MM 
MIN_NECK_WIDTH=0.1 MM 


CRITICAL 


L7430 
1. 0UH-20%-11A-0.0110HM 


CY YY 1 2_coson os sas 2 


VOLTAGE=1.2V 


Ey 
FDSD0630-SM 


CRITICAL 


R7450 


0.002 
MP-LF1/4W 
1206 18 








VTITLa 


33 PPOV6_SO_DDRVTT 





VITSNS 


VITREF 


1 
[—_LDDRREG_VTTSNS 


xXW7460 





MIN_LINE_| 
MIN_NECK, 


TH=0.2 mm 
TH=0.1 mm 





VIT THRM 


PGND GND GND PAD 








4 ad 4 


A} 





PPVIT S3 DDR BUF 
MIN_LINE_WIDTH=0]2 mm 
MIN_NECK. TH=0 
VOLTAGE=0 . 6V 





2 


CRITICAL 


1 C7462 
— 10UF 


208 
6.3 
x5R 
603 


Vv 

















MIN_LINE_| 
MIN_NECK_| 














NOSTUFF 


PDDR_S3 REG SNUB 


DIDT=TRUE 





MIN_LINE_WIDTH=0.@ 
MIN_NECK_| 


ISNS_1V2_S3_P 


CRITICA] 








ISNS_1V2_S3_N 











DIDT=TRUE 


NOSTUFF 


C7435 
0.001UF 
1 


RITICAL 


C7441 * 
330UF — 


@—PPlv2_s3 





2.0V 2 





1/200 


: eee 
: 1720w 
Me Me 
af 3202 


SM 
2202 
































2 


xW7400 
SM 


1 





(DDRRE, 


DDRREG_VDDQSNS_R 
MIN_LINE, 22 MIN_LINE, 2 
MIN_NECK. 
1 


MIN_NECK. 











GND_DDRREG_SGND 
MIN_LINE_WIDTH=0.6 mm 
MIN_NECK. 

VOLTAGE=0V 
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6a 62 a. _PPBUS_ 


S_OTHER_ISNS 





Vout = 5.0V 


7.2K MAX OUTPUT 


62UF-0.0230HM — 


1 
c7542 








SKIPSEL Strap 








Auto Skip heli Efficiency) 


OOA Auto Skip (Low 


x Efficiency) 











+ C7570 





62UF-0.0230HM 1000PF 














CRITICAL Ps 


L7520 ag 
2.2UH-20%-9A-0.0120HM 





Q7520 


CSD58873Q3D 


93D 





62 58 


55 54 49 47 35 
64 




















—- 




















NOSTUFF 


“R7501 




















SKIPSEL1 








SKIPSEL2 





OCSEL 





VBST1 








IDRVH1 

















1 C7571 














1000PF 
1 











R7523 
10 




















pSv_S4Rs3_pRv 




















NOSTUFF 


“R7522 


2.2 
55 
1/10W 
ME-LE 


2 603 


P5V_S4RS3_ REG 








SNUB. 




















DIDT=TRUE 


NOSTUFF 


C1522. + 
0.001uF — 


Sov 
X7R-CERM 





swi 


DRVL1 


ICSP1 
ICSN1 


MODE 
IVEB1 
COMP 1 


EN1 
IPGOOD1 





TPS51980A 2 


RF 
VEB2 
COMP 2 


EN2 
PGOOD2 


THRM_PAD 




















c7584 
62UF-0.0230HM 


+ 





C7582 
62UF-0.0230HM 

















Q7560 
CSD5887303D 
93D 














VIN 









































C7583 


1000PE 


3.3V 


5A MAX OUTPUT 


















































xW7500 


R7506 





NOSTUFF 


2.2 
55 
1/1oW 
ME-LE 





P3V3_S5_REG_SNUB 


R7562> 





DIDT. 
NOSTUFF 


1 C7562 
— 0.001UF 


C7574 











1000PE| 


















































































































































ME 
5 0201 
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1.05V SO Regulator 


PPBUS_S5_HS_COMPUTING_ISNS 





c7 : c7622 c7619 
« -BP1vo0s so 62ur-0.02308M 1000PF 
Se ‘os és 








62UF-0.0230HM 





2 

















P1V05S0_BOOT_RC 








64 62 58 54 49 47 35 32 














CRITICAL 


Q7630 


a FDPC1012s 
LLP 
VLDOIN 









































Scrub S3 & S5 pins connections! 





P1V05S3_EN 





U7600 
P1V05S0_DRVH 
TPS51916 Noah WIDTH=0.6 mm 


oN jth NECK_WIDTH-0.2 nm L7630 
ee : TRUE : _20%—11A— 

DRVLLu : 1. 0UH-20%-11A-0.0110HM 
pivoS_so_VREF B 


PP1v0S_sO 
s CRITICAL PGOOD P1Vv05S0_LL 2 a 
“x 2 wondene N_LINE_WIDTH-O,6 mm ; NoStaEe NE_WEDTH=( Vout = 1.05V 
C7615 sagisaurs Q NNEC WEDTHO 
0.1UF 2 vit 


1 v c CRITICAL 
R7632 ; Max Output 
10% aavossd VTTSNS| 2.2 c7649 


2 330uF — 300 kHz 
P1V0SSO 2 































































































VITREF 




















VIT THRM P1v05S0_ LL SNUB 
PGND GND GND PAD DIDT=TRUE 

















NOSTUFF 
- "I 7 eee v4 a2 SUMP sss 20s sow 
q ql P1v05S0_PGOOD 9 ~ 7648 2 


p1v05S0_VTTREF . : ‘ oa one meee | 


CRITICAL 















































4 

















xXW7600 


SM 



































P1V0S5S0_AGND. 
LINE_WIDTH=0 2 





PLACE_NEAR=U?600.21:imm 


P1Vv05S0_vpDQsNs 














SYNC_MASTER=J41_MLB SYNC_DATE=05/21/201 


1.05V SO Power Supply 


Apple Inc. SEs D 
ie) <E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: 


Eman 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 76 OF 121 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [PSF* 
IV ALL RIGHTS RESERVED 55 OF 76 

















PPBUS SOQ LCDBkLT FET 





FDC638APZ 





CHANNEL 





CRITICAL RDS (ON) 





Q7706 *C7797 AND C7799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS 
LOADING A (EDP) 


FDC638APZ_SBMS001 *PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE. 














SSOT6-HF PPVIN SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT 








a 
F7700 : uae 
THERE IS A SENSE RESISTOR BETWEEN 
3AMP-32V-467 


[4 





PLACE_NEAR=L7701.2:3mm 
CRITICAL CRITICAL 


L7701 PPHV_SOSW_LCDBKLT 
ON THE SENSOR PAGE 15UH-2.8A 


PPBUS_SW_LCDBKLT_PWR 





64 62 50 49 42 41 27 _PPBUS_G3H 2 INF 2 @2PVIN_SOSW LCDBKLTFET 


MIN_LINE_WIDTH=0.4 mm 
MIN_NECK_WIDTH=0.25 mm 
603-HE TAGE=12.6V 


5 4: 
mee R7788 se 41 _PPVIN_SOSW_LCDBKLT e e Z (YYY —LCDBKLT_BOOST 
301K MIN_LINE_WIDTH=0.5 MM 

18 CRITICAL PEMBOSSPESM MIN_NECK_WIDTH=0.150 MM 
1/200 VOLTAGE=50V = 
Me 2 C7713 SWITCH NODE-TRUE BBLSOM 60S C7796 C7797 C7799 
ol 0.1UF Bape i 220PF 10UF 10UF 
0 10% 10% 10% 10% 
@—LCDBKLT_ EN DIV_L 25y Boy s0v aOv 
X5R X7R-CERM X5R X5R 
402 0402 1210-1 1210-1 


PLACE_NEAR@U7701.A5:3mm PLACE_NEAR=D7701. 
147K LL PLACE_NEAR=D7701.2:3mm 
1s = 
1/20W 
ME 
201 Suiise: is _PP5V_SO 
‘ 595 


64 62 


AND PPBUS_SW_BKL 



































CRITICAL CRITICAL 


2 
































. PLACE_NEAR@L7701.1 PLACE_NEAR@L7701.1:3mm 
R7789 














LCDBKLT 








xXW7720 
sm 


PPVOUT_SW_LCDBKLT_FB 1 roe 2 
Q7707 3 


VOLTAGE=50V 
DMN5LO6VK-7 BYPASS=U7701.D1: 5mm BYPASS=U7701.D1: 3mm MIN_LINE_WIDTH=0.1 MM PLACE_NEAR=C7797.1: 5mm 


MIN_NECK_WIDTH=0.1 MM 
s0TS63 
VER 3 





























4 ac PP3V3_S0 10.2 ohm resistors for current 
EDP BKLT EN LCDBKLT DISABLE 




















measurement on LED strings. 
BYPASS-U7701.C4: 4mm 





7707 C7711 PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
DMN5LO6VK-7 0.1UF 
soTs63 10% 








6 ay 10380198 ° 10 R7717,R7718,R7719 BKLT: ENG 
VER 3 CERM-X5R 


zon e : 10380198 7721, R7 
/TAEN FLIM,2/16H, 10.2 onM,0 R7720,R7721,R7722 
(GND_BKL_SGND) VDDIO VLbO VIN z 





























BKLT: ENG 



































U7701 
25-BUMP-MICRO 
BKLT : PROD 
VSYNC_R >? | vsy¥Nc sw_o 


R7717 1 2 LED RETURN 1 
sw_ilt MIN_LINE_WIDTH=0.5 mm T/l6w  ME-LF 402 
ELTR | FILTER 


MIN_NECK. oO mm MIN_LINE_WIDTH=0.5 mm 
PLACE_NEAR@U7701.£5:10mm MIN_NECK_| 20 mm 


FBL* BKLT: PROD 


R7718 1 2 LED _RETURN_2 
MIN_LINE_WIDTH=0.5 mm Se i/16W  MP-LF 402 
MIN_LINE_WIDTH=0.5 mm 
210mm MIN_NECK_1 
SCL P3_| SCLK 


Be BKLT : PROD 
oo 40 19 16 14 BT SMBUS PCH DATA SDA SDA 


1 2 LED_RETURN_3 
Addr: 0x58 (Wr) /0x59 (Rd) r 


5% i/16W  MP-LF 402 
PWM. PWM MIN_NECK_WIDTH=d MIN_LIN DTH=0.5 mm 
PLACE_NEAR=U7701.C5: 10mm MIN_NECK_WIDTH=0.20 mm 
EN EN 


BKLT:PROD 
PPVIN_SOSW_LCDBKLT 


FAULT ; R7720 1 2 LED_RETURN_4 
1 
R7715 TP7701 G TEIN p ESO; Seiten MEF 402 
TR-P6 CRITICAL MIN_NECK_WIDTH=C MIN_LINE_WIDTH-0.5 mm 
100K PLACE_SIDE=BOTTOM PLACE_NEAR=U77 m MIN_NEC! H=0.20 mm 
14 


R7704 1/20W BKLT:PROD 
33 a 1 2 LED_RETURN_5 
EDP_BKLT_PWM 2 MIN. 5% 1/1lé6w MF-LF 402 
Fpwm=9.62kHz MIN_LIN DTH=0.5 mm 
: 703 12: 10mm MEN_NECK_WEDTH=0 20 mm 
I_LED=17.1mA see spec for others a : Y 
BKLT:PROD 
1 fo fa : 
R7755 R7714 R7716 : - LED_RETURN 6 
Se___iyien ME-ue 402 
ae 21.5K 90.9K 


BKLT PLT RST L 




















3 











ISET ISET 











LP8550 


9161 SMBUS_PCH_ CLK 
69 40 29 16 14 ETS FSET FSET 





3 


























3 
































3 




















3 

















3 


MIN_LINE_WIDTH=0.5 mm 
ae ae a8 210 MIN_NECK_WIDTH=0.20 mm 
1/20W 1/20W 1/20W 

‘i ME ME 


201 9 202 

















4—% GND_BKL_SGND 
MIN LINE WIDTH=0.4 MM 


. MIN_NECK_WIDTH=0.2 MM 
I_LED=369/Riset VOLTAGE=0V 








(EEPROM should set EN_I_RES=1) NT_NOTE=Keep away from noise nodes (E4, Al, A2, Bl, B2 pins) 


Keyboard Backlight Driver & Detection 


CRITICAL 


L7750 
se 5251 45 92 37 1g PPSV.SQ POUH 0; SEDO SO ORM Keyboard Backlight Connector 
bz 2 KBDLED_SW 


MIN_LINE_WIDTH=0.3 MM 
AIDTH=0.225 MM 








CRITICAL 


J7715 


FF14A-4C-R11DL-B-3H 
VIN e 


U7750 
SPN035007G 
MLE 














SMC_SYS_KBDLED 














CRITICAL 


sa KBDLED_FB 6 16s KBDLED_ANODE 

MIN_LINE_WIDTH=0.25 MM MIN_LINE_WIDTH=0.25 MM 
MIN_NECK_WIDTH=0.2 MM 

VOLTAGE=40V 






































518S0793 


Teac Ceeh SYNC_MASTER=J43_MLB SYNC_DATE=09/13/201q4 
0603-1 








LCD/KBD Backlight Driver 
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1.05V SUS LDO 


Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active. 
Pull-ups (3) must be 


51 ohms to support XDP (not required in production) . 


7OmA is required to support pull-ur Alternative is strong voltage 


dividers (200/100) to 3 which burns 100mW in all S-states. 





64 62 59 58 46 18 14 11 8 _PP3V3_SU! 





PP1v05 sus 


Vout = 1.05V 


; Max Current = 0.35A 
1.8V S3 REGULATOR 


XDP 











C7841 
g 7 — 2.20F 
CRITICAL 
C7820 





220F — y 
VIN 


U7820 


ISL8009B 


























pivas3_sw PP1V8_S3_REG_R 


06 ORT 
1 Wy 2 ppive_s3 20 21 22 23 57 62 
: MIN_LINE_| i=0. z 5 
re cRE MIN_NECK_WIDTH=0. | 7 
p1ves3 : ; 














TAGE=1 CRITICAL 


CRITICAL NC NC 
c7821 
RSI 


22UF 
THRM_PAD 




















Vout = 1.794V 
Max Current 
Freq = 1 MHz 








1.8A 

















CRITICAL 


C7822 
22UF 























0.8v * (1 + Ra / Rb) 


1.5V SO LDO 


CRITICAL 








Vout 
2a 22 21 20 ETN 2eive s3 


; Max Current = 0.02A 
so 28 CYR PM su sa pur 
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1.5V SO Audio Switch 


NOSTUFF 
R8041 — PP1V5_SOSW_AUDIO_HDA 





ss 57 ePP1V5_SO 2 WA PP1v5_sosw — HDA 8 3 2 3V SUS Swit ch 


1/20W 





OMIT 
MAKE_BASE=TRUE 


R8020 
0.002 
1s 


iw 


NOSTUFF 











— PP1v5_SOSW AUDIO U8020 


TPS22924 MF 
TPS22924 PP1V5_SOSW_AUDIO _-PESV3_SS ese 0612-SHORT 


csP MIN_LINE_WIDTH=0.3 mm . PP3V3_ SUS FET R PP3V3_ SUS 
: : : VIN vou = VOLTAGE ; 
vin vou = =) ¢ EDP: 112mA 


GRITiGar CRITICAL 
U8040 59 P3V3SUS_EN on 
P1v5S0SW_AUDIO_EN 


























GND 

















TPS22924C 8 Part TPS22924C 
C8040? 5 


eS Load Switch 
6.3V 
xen? 19.6 mOhm T 2 R 
0201-1 * YP (on) 








Type Load Switch 








18.5 mOhm Typ 
25.8 mOhm Max 








21.8 mOhm Max @ 2.5V 














Current 2A Max 





Current 2A Max 























1.05V PCH HSIO Switch 


« _PP5V_SO 





64 6 


3.3V S4 Switch 3.3V SSD Switch ee eee 





U8000 74 6: 9 VDD 
TPS22924 v 
csp 


wn voor, = 


: 4 PP1Vv05_SO 
CRITICAL ‘ 

59 28 18 S4_PWR_EN on as 

GND U8070 

8 Part TPS22924C SLGSAP1453V oe 
P3V3SOSW_SSD_FET RAMP 1_Icap ae 

CRITICAL 


ON gy PP3V3_SOSW SSD FET R 1 Part SLG5AP1417V 
VOLTAGE=3. EDP: 5A 




















36 38 39 62 64 


SLG5AP1471V 
EDP: 119mA 





U8s005 
PP3V3_S4 FET R PP3V3_S4 25 26 27 29 33 
BL 4 

















seis PCH HSTO_ PWR_EN CRITICAL PP1Vv05_SOSW_PCH_HSIO 
EDP: 1.84A 















































Type Load Switch 




















R(on) 18.5 mOhm Typ 
@ 2.5v 25.8 mOhm Max = GND 











Type Load Switch 
MIN_NECK_WIDTH=0 . 20MM Sense R on sensor page 














Current 2A Max U8070 
7 NOSTUFF 





R(on) 9.8 mOhm Typ 
@ 4V vgs TBD mOhm Max 











HSIO has turn-on requirement of 











<0.1V/uS ramp rate and 
R8070 Part SLG5AP1453V a 
<65uS from EN to 95% (1.05V) Current 6A Max 




















Type Load Switch 


3 . 3V S3 Swit ch a R(on) 7.8 mOhm Typ 


@ 25c 8.5 mOhm Max 














Current 5.3A Max 











U8010 ME 
0612-SHORT 
PP3V3_S5 TPS22924 PP3V3_S3_FET R 2 PP3V3_S3 


csP 








15 18 19 33 36 40 41 62 64 





PAL _g min Line, H=0. 50MM 3 EDP: 1.02A 
vour( 


NOSTUFF 
Jvin = CNECE WIDTHAO. 20M 


Q8060 CRITICAL 
CRITICAL 


IRFHM830DPBF 
P3V3S3_EN ON BOFNS.3x3.3 
GND U8010 





























zs PP1v05_SOSW_PCH HSIO 
ia) Part TPS22924C 5 PP1V05_SO 














a6 
58 5a 


6 EDP: 1.84A 
NOSTUFF NOSTUFF 
Type Load Switch 























, 1s PPSV_SO “R8060 
R(on) 18.5 mOhm Typ bh 62 


98061 300 
NOSTUFF aveee 58 
@ 2.5Vv 25.8 mOhm Max nrup3i63cz al 


1/1ew 
R8063> ict MP-LE 
N-CHANNEL > 402 
Current 2A Max 10K HSIOFET_DRV_L 2 
1/208 NOSTUFF HSTOFET_ DISCHARGE 
- R8061 


201 , 
7 330 NOSTUFF 


HSIOFET EN_L 1/200 


: im 28982, 
3 e 3V Ss O Swit ch NOSTUFF ope a ze 


VER 3 
0 gHSLOFET EN e 
DMNSLO. 57 
F : OV Ks kh NOSTUFF NOSTUFF 
ense R on sensor page 
u8030 Pew VER 3 R8062' c8060 
TPS22924 PP3V3_S0O_ FET R 


330 
csp VOLTAGE=3 .3V on 
mi. MIN_LINE_WIDTH=0.50MM 5 /20W 
Jvin — vour( Pax fp MmoNscicizo tio 20uHs 
EDP: 1A PCH HSIO PWR EN 
CRITICAL U8030 


P3V3S0 EN P-CHANNEL HSTOFET_DRV_H 
Part TPS22924C 
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Type Load Switch 








ea 58. aha es 5V SO Switch 


Current 2A Max 
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3.3V Sensor Switch 





VDD 


U8080 
u8050 SLG5AP1443V 
TPS22924 PP3V3_S4SW_SNS_FET R PP3V3_S4SW_SNS TDFN 
csP VOLTAGE=3.3V P5VSO_FET RAMP 1 | cap SYNC_MASTER=J41_MLB SYNC_DATE=02/06/201 

MIN_LINE_WIDTH=0. 5mm EDP: 50mA Me 
vour( 























vin 


MENENECHS RI DEE TO -2e CRITICAL 0612-SHORT — 
— c8081 » CDSS on 7 a LAN ay 32.45 51 52 56 50.59 61 


VOLTAGE=5V 5 
CRITICAL 4700PF MIN_LINE_WIDTH=0.50MM ss 4 EDP: 300mA? 
10 

















Power FETs 
MINONECK_WIDTH=O | 20MM 
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S5 Enables 


PLACE_NEAR@U7501.21:7mm 


l R8140 


SMC_PM_G2_EN 





100 
SMC_PM_G2_EN 


jg S5S_PWR_EN 


— S5_PWR_EN 





MAKE_BASE=TRUE 





S5 Power Good 


MAKE_BASE=TRUE, — 
NOSTUFF 


C8142 
0.47UF 
rf 


[SUD ** °° 





NOSTUFF 


CERM-X5R 
oza1 


BYPASS=U8170.6:2.3mm 


37:13 GI —M SLP_S5_L 











38 37 PTN> SMC_S4 WAKESRC EN 





Standby Enables 


NOSTUFF 


U8170 
74LVC1G32 
soTaoi 


4 S4_PWR_EN S4_PWR_EN 





MAKE_BASE=TRUE, 


1a 28 58 59 


se 37 a6 29 18 13 ET —PM SLP_s4 1 








P3V3S3_EN 


P3V3S3 





MAKE_BASE=TRUE, 
P1V8S3_EN 


P1V8S3 





MAKE_BASE=TRUE, 
DDRREG_EN 


DDRREG 





MAKE_BASE=TRUE, 
NO STUFF NO STUFF 
S4_PWR_EN 18 28 58 59 


C8116 c8112 
0.47UF 
rf 


6 
CERM-XSR 
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PP3V42_G3H 








PLACE_NEAR@U7501.20: 





























USB_PWR:STBY 
“R8114 


100 
: 53 
USB_PWR: STBY “en 
S5_PWRGD = 4 


Mobile System Power State Table 
ME 
201 


USB_PWR:S3 


“R8117 
100 
58 














MAKE_BASE=TRUE, as 
S4_PWR_EN 


USB_PWR_EN — USB_PWR_EN 
MAKE_BASE=TRUE, = 


NO STUFF 


+ C8114 
0.47UF 


59 58 28 18 





SSD Enable 








SSD_PWR_EN 
MAKE_BASE=TRUE 


SSD_PWR_EN 


64 59 58 30 15 CIN> 








USB_PWR:S3 
R8179 








59 37 36 29 18 13 


PM SLP S4 











RB521ES-—30 








NO_ STUFF 
R8176 


























P5VS4RS3_EN_D 





5V needs 
so 1.05V can 


to be held up $25VS4RS3_EN [OD 
fall after 1.5Vv 


NO STUFF 


C8175 


2.2UF 
108 

6.3v 
XSR 

402 








chaw-x5R Enables 


5 mc74vucicos 
SC70-HF 


459 57 gs PM _SLP 


SO Rail PGOOD (BJT Version) 











PP5V_SO 


S3_BUF_L 
PP3V3_S5 


MAKE_BASE 


U8180 








PM_SLP_S3_BUF_L 
PM_SLP_S3_BUF_L 


NOSTUFF a NO STUFF 


*R8180 D8185 
5201 

ae RB521ES-30 

teow ae 

ie 

> 201 NO STUFF 
5SV_DIV 2 : ALL SYS _PWRGD 

Divider: 1.07V SOPGD C 











D8184 


0201 
KYLA 

= Piv05 EN D 

1.5V Codec Enable IN 
C8159 PLACE_NEAR=U8040.2:C'7mm RB521ES-30 © 

1UF ‘ , vi 
CRITICAL R8145 
100K 

Q8150 
ASMCC0179 


DFN2015H4-8 











P5VvSO_EN 
sg ¢ MAKE_BASE=TRUE 


P3V3S0_EN 
MAKE_BASE=TRUE 


P3V3S0_EN_D 











P5VSO_EN 








— P3V3S0_EN 








65 61 AUD_PWR_EN 








“o> 








VMON_Q2_BASE 





P1V05S0O_EN 
MAKE_BASE=TRUE 


NO STUFF 
C8187 





— P1Vv05S0_EN 
D8146 
PP3V3_S0 


0201 
k [A PlvscopEc 


NC 
3_ BASE 


NO STUFF 








*R8158 37680854 
15K 


RB521ES-30 
1/200 f Ncx PLACE_NEAR-U8040.2:C7mm 
Fe 
201 


VMON. 
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VMON_3V3_DIV 
3.3V Divider: 1.07V 





























3.3V SUS 


PP3V3_S5 


Detect 











SOPGD_BJT_GND_R 


e—_ “| 





R8157° 
R8155 Go 


1K oe 
1 ANH VMON_04_ BASE 


1/20W 
ME 
201 


U8130.6:2. 3mm 


C8130 


ugi30 Sense input 0.1UF 
threhold is 3.07V 108 


No stuff C8131, 
Min delay time 


12ms PP3V3_SUS 





PP1v5_SO 





CHGR VFRQ 





Generation 


PM_SLP_S3_BUF_L 
Vbe 0.7V max @ 2mA 


59.57 28 





Vce(sat) 0.1V max @ 1mA 


Ql Vth 0.7~1V @Id 250uA 


CRITICAL 4 





50 49 46 40 38 


PP3V42_G3H 











VDD 
PP3V3_SUS 


57 4618 14 11 8 





U8130 RESET* PM_RSMRST_L. 


TPS3808G33 
SUS_PGOOD_CT 3 QFN 


Thresholds: 

VDD: 2.734V-3.010V 
V2MON: 2.815V-3.099V 
V3MON: 0.572V-0.630V 
V4MON: 0.572V-0.630V 





MR* 
THRM 
PAD 


P1v8sS3_PGOOD 


TP_SUS_PGOOD_MR_L 


SO Rail PGOOD Circuitry 


(ISL version used for development) 





VFRQ Low: Fix Frequency 


NO STUFF 








VFRQ High: Variable Frequency 








Q8131 
DMN32D2LFB4 


DFN1006H4-3 
SYM_VER_2 








§? §1_PP3V3_S0 
33 3e 








PPiv0O5 SO 


3817 16 15 11.4 6 


64 62 58 


PP1v5 so 


P5VS4RS3_PGOOD 














64 62 59 58 57 8 





59 
39 ’ 
34 _PP5v_SO : - , 
38 mE GOOD s s 


haere P1V05S0_PGOOD SUS Enables 
~ *R8170 


PM_SLP_SUS_L 
ca U8160 MAKE_BASE=TRUE 
“ i ISL880421RTEZ 


TDFN 








PM_SLP_S3_R_L 




















SOPGOOD_ISL 
V Divider: 


R8168 
100 


L 2 ; 
a R8190 
35382310 ss R 
V2MON Re A SOPGOOD_ISL 1/208 
CRITICAL p-x< NC 


a 
R8162 202 eo 
'V3MON 

'V4MON, 


° PM_SLP_SUS 
-19V @ 4.5vmin 





DDRREG_PGOOD 
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P5V_DIV_VMON 

P1V5 DIV VMON 

P1V05_DIV_VMON 
1 


.5V Divider: 





-718V @ 1.45vmin 





F 
330 


5 0201 
LANA? ALL_SYS_PWRGD 


9 ¢-23V3SUS_EN 
MAKE_BASE=TRUE 
GND __THRM_PAD 


NO STUFF 


c8190 
0.1UF 


ALL_SYS_PWRGD_R 





RST*h 4 











P3V3SUS_EN 








0.723V @ 1.02vmin 
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Pull-ups on panel side, 
4.7 kOhm to 3.3V 
64 I2C TCON SDA R 


64 62 56 


LCD Connector 
Internal DP Connector: 518S0829 


CRITICAL 


J8300 
20525-130E-01 


E-RT 


PPHV_SOSW_LCDBKLT 











73 40 375T>—SMBUS SMC _O SO 











SMBUS_SMC_0_SO sa I2C_TCON SCL_R 








CRITICAL 





RETURN 
RETURN 
RETURN, 
RETURN 
RETURN 
RETURN, 











LED Backlight I/F 


Tt 











sa DP_INT_HPD 





PP3V3_S5 U8300 13 GOT} PP _INT HPD 
FPF1009 


MPET-2%2-81N L8304 
FERR-120-OHM-1.5A 











13 EDP_PANEL PWR on 


2 4 PP3V3_SOSW_LCD_R 
VIN_1 VOUT_1 => 





s ist 
Sense resistor on pave soew ep 
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DisplayPort I/F 











sa PP3V3_SOSW_LCD_UF 





sensor page 


VIN_2 VOUT_2} 
8315 


THRM 1000PF 
GND PAD a 


Lev 











6 : wa? 
201 

















DTH=0.30 MM 
H=0.20 MM 
VOLTAGE 


DP_INT_AUX_CH_ C_N 





DP_INT_AUX_CH_C_P 


























ML_C_P<0> 


DP_INZ_ML_P<0> 





DP_INT_ML_N<0> 











XSR-CERM 
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PLACE_NEAR=J8300.14:2mm 


R8350> 
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55 

1/20W 
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B_NEAR=J8300 
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(Right Speaker Enable) 


6s ss -PP1V5_SOSW_AUDTO, 


*_PP3V3_S0 





PP3V42_ G3H 


37 36 35 30.1 
65 64 62 59 





SMC_BC_ACOK 


CRITICAL 


J9500 
DF40CG3.0-48DS-0.4vV 
F-ST-SM 
49 50 


VU 











USB_PWR_EN 





FINSTACKSNS_ALERT_L 


SND _votp=TRuE 


ss os USB3_ EXTB R2D_N 


ON MLB SI 


c9521 


DE AS LIO CAN’T FIT CAPS 


GND_VOID=TRUE 


1|[2 


USB3_ EXTB R2D_C_N 
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SMBUS_SMC_2_S3_SDA 


SPKRAMP_INR_N 





SMBUS_SMC_2_S3_SCL 


SPKRAMP_INR_P 
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XDP_USB_EXTB_OC_L 





HDA_RST_L 





SMC_LID 


SO_ALT_AUD_LDO_EN 


GND_VOID=TRUE 


CRITICAL? 


GND_VOID=TRUE 
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ss os USB3_ EXTB R2D_ P 


xsr-cern | | 
ios 0202 
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C9522 


GND_VOID=TRUE 
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NOSTUFF 
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NOSTUFF 
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D9510 
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brts 


"G3Hot" (Always-Present) Rails 


PPBUS_G3H — +» PPBUS_G3H 
== MIN_LINE_WIDTH=0.6 mm Pp3v3_s5 








VOLTAGE=8. 6V ck. MAKE_BASE-TRUE 
13,15 16 17 
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PPBUS_G3H 





Pp3v3 





PPBUS_G3H LCDBKLT Rail 





PP3V3 





PPBUS_G3H 





PP3Vv3 





PPBUS G3H Sosw LcDRELT PPHV SOSW LCDBKLT 56 60 62 64 
pP3v3 rT 9 2 (E_WIDTH=0.5 MM 
ppava_sosw ssp 2 WEDTH=0..37: 
pp3v3 13,15 16 17 18 28 29 2 MIN_LINE_WEDTH-0.5 MM VOLTAGE? 
259 60 62 64 74 


PP3v3 4 4a ave 
ao 12oSo22q28,28 PPHV_SOSW_LCDBKLT 


PP3v3 13,15 16 17 18 28 PP3v3_ S0SW SSD 
59 60 62 64°74 
PP3V3 1718 28 
26a 74 


PP3Vv3 4.4, 181 ds. 45°19 1a 8 2g __PP3V3_S4_TBTAPWR pp3v3_S4_TBTAPWR 
29°34 42°57 58/59 60 
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56 60 62 64 
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41 PPBUS S5 HS COMPUTING ISNS PPBUS S5_HS COMPUTING ISNS 








/OLTAGE=B . 6V 











COMPUTING _ISNS MIN_LINE_WID 38 uN VOLTAGE=3.3V 





PP3v3 11,13 15 16 17 18 28 MIN_NECK_WIDTH=0.20 MM MAKE_BASE“TRUE 
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PP3V3 11.13 15 16 17 18 28 
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PP3v3 11.13.15 16 17 18 





COMPUTING ISNS 








COMPUTING ISNS 








PP3V3 


Pp3v3 i 1.8V/1.5V/1.2V/1.05V Rails 
pp3v3 





TBT Rails (off when no cable) 
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MIN_NECK_WIDTH-0.25 mm 
VOLTAGE=8 . 6V 





MAKE_BASE-TRUE 23 57 62 








PP3v3 





PPBUS_SS_HS OTHER _ISNS 2 mt 





pp3v3 LTAGE=1..2V VOLTAGE 





PP3v3 





PP15V_TBT 





\CIN_G3H_TSOL PPDCIN_G3H_ISOL PP3v3 











_LINE_WEDTH=0.6 MM 
V_NECK_WIDTH=0.25 MM 
VOLTAGE=18 . SV 


PP3Vv3 











PP3V3 28 29 34 
7 2 PP3v3_TBTLC 
PPDCIN G3H_ISOL 42 49 50 62 64 ‘|_LINE_WIDTH-O.a WH 
62 58 39 38 36 33 29 27 26 25 PP3V3_S4 PP3V3_S4 2 62 MIN_NECK_WIDTH=0.2 MM 

PPDCIN G3H_ISOL 42-49-50 62 64 ea WEN La : jOLTAGE™ 
an i - 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 PP1v2_s3 a 
PP3V3 25 26 27 29 33 36 38 39 58 62 _LENE_WIDTH= PP3V3_TBTLC 
PP3v3 25 2. 29 33 36 38 39 58 62 VOLTAGE=1 .2V PP3V3_TBTLC 























CIN _G3H PPDCIN_G3H 
MIN_LINE_WEDTH=0.6 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=18 SV 














PP3V3_S. 29 33 36 38 39 58 





PP3v3 25 2. 29 33 36 38 39 58 





PPDCIN_G3H 








PP3v3 25 2 29 33 36 38 39 58 








PP3V3_SUS 1s 46 57 
pp3v42_G3n r MIN_LINE_WIDTH=0. 50MM VOLTAGE=3.3V 
N_LINE_WIDTH=-O.6 HM er MIN_NECK_MIDTH-0. 20MM MAKE BASE-TRUE 











NNECK_WIDTH=0.2 MM 
LTAGE=3..42V 


pp3v3 1s 4657 








pP3v3 as 46.57 








PP3V42_G3H 30 35 36 40 
a 2 a 
pp3va2_G3u 30 35 3637 38 40 
ai @2 ef 
30 35 36 37 38 40 
a 8 a 
pp3va2 G3u 30 35 36 37 38 4 
at 22 a 
pp3va2_G3u 30 35 36 37 38 40 
a 2 a 
pp3va2_G3u 30 35 36 37 38 4 
at & 3 
pp3va2 G3u 30 35 36 37 38 4 
61 62 64 ie 
pp3va2_G3u $3 $2 $2 $7 38 40 46 49 50 
Gi 2 58 41 40 36 33 19 18 15 _PP3V3_S3 3 3336 40 42 
pp3va2_G3u 30 25 36 37 38 40 44 49 50 VOLTAGED3 3 
al 22 af 2 bene PPVIN sw _TBTEST 
NAKEBASE-TRUE 64 cj 
pp3va2_G3u 30 35 36 37 38 40 46 49 VOLTAGE12 BV 
ai a2 as 2 cera ht, ee Ppivos si PPivo5_sus 
pp3va2_G3u ae aa aeray Saag. a6 MIN_LINE_WIDTH= 
: at a af 33 36 40 41 58 62 NOMECK_WEDTHO 
pp3va2 GH 30 35 36 37 38 40 46 yOLTAGEA2 -05V 
61 62 64 65 33 36 40 41 58 62 MAKE_BASE=TRUE CPU "VCORE" 
pp3va2_G3u 30 35 36 37 38 40 46 
at 22 ef 88 





P1V0S_TBTCIO 
M_LINE_WEDTH=0.4 MM 


PE3v3 18 46 57 














pp3v3 as 4657 MIN_NECK_WIDTH=0.2 mm 











PP3V3 18 46 57 MAKE_BASEMTRUE 











PP 3v3 1s 46 57 








Pp3v3 si 1s 46 57 








pp3v3_si 1s 46 57 












































33 36 40 41 58 62 PPiv0s sus 








33 36 40 41 58 62 





PPVRTC G3H PPVRTC G3 
MIN_LINE_WEDTH=0 
_NECK_WIDTH=0 


PPvcc SO CPU 

33 36 40 41 58 62 p1VS_s0 MIN_LINE_WIDTH=0.6 MM 
{_LINE_WIDT V_NECK_WIDTH=0.25 MM 

33 36 40 41 58 62 N_NECK_WIDTH=0.17 VOLTAGE=1.8V 

15 18 19 33 36 40 41 58 62 IAKE_BASE™TRUE 








a 10 42 52 
62 64 

















PPVRTC G3H. PPvcc SO CPU 





62 64 65 74 
8-11 12-131 

















6 59 61 62 64 
26 30 36 38 39 




















PPSV. 




















PPOV6_SO_DDR\ PPOV6_SO_DDRVTT 
WIDTH=0.6 mm 











K_WIDTH=0.17 mm 





PP5V_S4RS3 
V_NECK_NIDTH=0.175 Mt 








PPOV6_SO_DDRVTT 








MAKE_BASE~TRUE PPOV6_SO_DDRVTT 











PP5V_S4RS3 








s4Rs3 








PPS5V_S4RS3 





PP1v0S_sO 








PP5v_S4RS3 








PP5V_S4RS3 /OLTAGE=1.05V 








59 61 62 64 65 74 
38 39 40 41 42 43 44 45 56 
111291315 17 18 26 30 


43.44 45 56 59 61 62 
2°13/15 17 18 26 30 





PP5V_S4RS3 








PP1Vv0S 








3 
61 62 64 65 74 
13/1517 18 26 30 

29 40 41 42 43 

13-15 17 18 26 

1'42'43 4445 86 


9 61 62 64 65 
6 30 36 38 


PP1v0S 








PP1vOS, 








PP1v0S, 








PP5V_SO PP5V_SO 52.56 58 59 61 





PP1VvO0S, 








PP3Vv3 PP1vos, 








PP3V3 PP1v0S, 








PP3V3 





PP3v3 








PP1vos 1 8 5 Digital Ground 


PPSV 





PP3v3 PP1v0S 








GND 

PP1vos p VOLTAGE=0V 
MIN_NECK_WIDTH=0.075MM 

PP1vos 1 8 MIN_LINE_WIDTH=0. 6MM 


PP5V 








PP3V3 








Pp5v 











PSV PP3Vv3_s4sw, 


LINE_WIDTH=0. SOM VOLTAGEA3.3V 
PP5V NECK_WIDTH=0 MAKE_BASE“TRUE 








PP1vOS 








PP1VvOS 








PPSV PP3v3_s4sw, 








PPSV. pp3v3 SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 








PP5V PP3Vv3 








PSV. 








PP1V0S_SOSW_PCH_HSIO PP1v05 sOsw_P. 








PPSV _LINE_WIDTH=0.6 BH 


“840 se I <SCH_NUM>| D> 

















PP1vO5 sOsw PCH HSTO © 




















PP1v05_SOSW_PCH_HSTO 
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Memory Bit/Byte Swizzle 


LPDDR3 Command/Address 


MAKE_BASE MAKE_BASE MAKE_BASE 
TRUE MEM CAA<0> =MEM_A_DQ<0> TRUE MEM_A_DQ<9> 2 _=MEM_B_DQ<0> TRUE MEM_B_DQ<12> 
TRUE MEM MEM A DO<12> IEM_B DO<1> MEM B_DO<9> 
TRUE MEM. MEM_A_DQ<10> 770 2 _=MEM_B_DQ<2> MEM_B_DQ<10> 
TRUE MEM. MEM_A_DQ<11> 2 _=MEM_B_DQ<3> MEM_B_DQ<11> 
TRUE MEM MEM_A_DQ<8> 2 =MEM, <4> MEM_B_DQ<13> 
TRUE MEM. MEM. DQ<13> 770 2 =MEM, MEM_B_DQ<8> 
TRUE MEM MEM DQ<14> =MEM. MEM_B_DQ<14> 
TRUE MEM MEM_B_DO<15> 
TRUE MEM. MEM_B_DQ<0> 
TRUE MEM MEM_B_DQ<1> 


A<5> 











A<9> CAA<1> =MEM A DO<1> 
CAA<2> o f 0 -=MEM_A_DQ<2> 


CAA<3> =MEM_A_DQ<3> 











=MEM_A_A<6> 











=MEM_A_A<8> 











=MEM_A_A<7> CAA<4> =MEM. <4> 











=MEM. BA<2> CAA<5> <5> <5> 











MEM_A_CAA<6> CAA<6> <6> <6> 











=MEM_A_A<11> 
=MEM_A_A<15> 
=MEM_A_A<14> 


CAA<7> <7> MEM DQ<15> =MEM. <7> 


MEM_A_DQ<0> 7 70 =MEM. 
MEM_A_DQ<1> =MEM. 











CAA<8> <8> <8> 











> ff > [> [> p> [> 


CAA<9> =MEM. <9> 


=MEM_A_DQ<10> 


=MEM_A_DQ<11> 
=MEM A _DO<12> 


<9> 
<10> 











> [> [> [> [> [> [> 


MEM_B_DQ<2> 


MEM_B_DQ<7> 
MEM B_DO<4> 


MEM_A_DQ<2> =MEM. 
MEM_A_DQ<7> aT. 22 _=MEM <11> 
MEM A DO<4> 7 70 22 _=MEM <12> 
MEM_A_DQ<5> 22 _=MEM_B_DQ<13> 
MEM_A_DQ<3> f =MEM_B_DQ<14> 
MEM_A_DQ<6> f =MEM_B_DQ<15> 
=MEM_A_DQ<16> MEM_A_DQ<29> =MEM_B_DQ<16> MEM_B_DQ<28> 
=MEM_A_DQ<17> MEM_A_DQ<28> ‘ =MEM_B_DQ<17> MEM_B_DQ<29> 
=MEM_A_DQ<18> MEM_A_DQ<27> f =MEM_B_DQ<18> MEM_B_DQ<30> 
=MEM_A_DQ<19> MEM_A_DQ<31> 22 _=MEM_B_DQ<19> MEM_B_DQ<27> 
=MEM_A_DQ<20> MEM_A_DQ<24> 770 » _=MEM_B_DQ<20> MEM_B_DQ<24> 
=MEM_A_DQ<21> MEM_A_DQ<25> 770 » _=MEM_B_DQ<21> MEM_B_DQ<25> 
=MEM_A_DQ<22> MEM_A_DQ<26> 22 _=MEM_B_DQ<22> MEM_B_DQ<31> 
=MEM A _DO<23> MEM A _DO<30> 2 IEM_B_ DO<23> MEM B_ DO<26> 
CAA<0> oe Ra ae o _=MEM_A_DQ<24> MEM_A_DQ<18> 770 » _=MEM_B_DQ<24> MEM_B_DQ<20> 
CAA<1> =MEM_A_DQ<25> MEM_A_DQ<21> 22 _=MEM_B_DQ<25> MEM_B_DQ<16> 
MEM_A_DQ<16> =MEM_B_DQ<26> MEM_B_DQ<23> 
MEM_A_DQ<23> 770 =MEM_B_DQ<27> MEM_B_DQ<22> 
MEM_A_DQ<20> =MEM_B_DQ<28> MEM_B_DQ<21> 
MEM_A_DQ<19> =MEM_B_DQ<29> MEM_B_DQ<17> 
MEM_A_DQ<22> 770 =MEM_B_DQ<30> MEM_B_DQ<18> 
MEM_A_DQ<17> =MEM_B_DQ<31> MEM_B_DQ<19> 
MEM_A_DQ<41> =MEM_B_DQ<32> MEM_B_DQ<44> 
MEM_A_DQ<44> 7 70 3 _=MEM_B_DQ<33> MEM_B_DQ<41> 
MEM A DO<46> 7 70 3 _=MEM B_DO<34> MEM B_ DO<42> 
MEM_A_DQ<47> 23 _=MEM_B_DQ<35> MEM_B_DQ<43> 
MEM_A_DQ<40> f 3 _=MEM_B_DQ<36> MEM_B_DQ<45> 
MEM_A_DQ<45> ‘ =MEM_B_DQ<37> MEM_B_DQ<40> 
=MEM_A_DQ<38> MEM_A_DQ<42> =MEM_B_DQ<38> MEM_B_DQ<46> 
=MEM_A_DQ<39> MEM_A_DQ<43> r =MEM_B_DQ<39> MEM_B_DQ<47> 
=MEM_A_DQ<40> MEM_A_DQ<36> f 70 , .MEM_B_DQ<32> MEM_B_DQ<32> 
=MEM_A_DQ<41> MEM_A_DQ<37> 23 _=MEM_B_DQ<41> MEM_B_DQ<33> 
=MEM_A_DQ<42> MEM_A_DQ<34> 770 3 _=MEM_B_DQ<42> MEM_B_DQ<34> 
=MEM_A_DQ<43> MEM_A_DQ<39> 770 3 _=MEM_B_DQ<43> MEM_B_DQ<39> 
=MEM_A_DQ<44> MEM_A_DQ<32> =MEM_B_DQ<44> MEM_B_DQ<36> 
MEM A DO<33> MEM A _DO<33> IEM_B_ DO<45> MEM B_DO<37> 
=MEM_A_DQ<46> MEM_A_DQ<35> 770 =MEM_B_DQ<46> MEM_B_DQ<38> 
=MEM_A_DQ<47> MEM_A_DQ<38> =MEM_B_DQ<47> MEM_B_DQ<35> 
MEM_A_DQ<52> =MEM_B. <48> MEM_B_DQ<57> 
MEM_A_DQ<51> f =MEM_B. <49> MEM_B_DQ<56> 
MEM_A_DQ<48> =MEM_B. <50> MEM_B_DQ<60> 
MEM_A_DQ<49> =MEM_B_DQ<51> MEM_B_DQ<59> 
MEM_A_DQ<53> “ 23 _=MEM_B_DQ<52> MEM_B_DQ<63> 
MEM_A_DQ<50> =MEM_B_DQ<53> MEM_B_DQ<62> 
MEM_A_DQ<54> =MEM_B_DQ<54> MEM_B_DQ<58> 
MEM_A_DQ<55> ‘ =MEM_B_DQ<55> MEM_B_DQ<61> 
MEM A _DO<58> f =MEM_ B_DO<56> MEM B_ DO<49> 
MEM_A_DQ<62> =MEM_B_DQ<57> MEM_B_DQ<51> 
MEM_A_DQ<60> “ 3 _=MEM_B_DQ<58> MEM_B_DQ<48> 
MEM_A_DQ<61> o 3 _=MEM_B_DQ<59> MEM_B_DQ<53> 
=MEM_A_DQ<60> MEM_A_DQ<59> =MEM_B_DQ<60> MEM_B_DQ<52> 
=MEM_A_DQ<61> MEM_A_DQ<63> r =MEM_B_DQ<61> MEM_B_DQ<55> 
=MEM_A_DQ<62> MEM_A_DQ<57> “ 3 _=MEM_B_DQ<62> MEM_B_DQ<50> 
=MEM_A_DQ<63> MEM_A_DQ<56> 23 _=MEM_B_DQ<63> MEM_B_DQ<54> 








=MEM A _A<13> 
=MEM. CAS _L 
=MEM_A_WE_L 
=MEM RAS L 
=MEM. BA<0> 


MEM 
MEM. 
MEM. 
MEM 
MEM. 
MEM. 
MEM. 
MEM. 
=MEM_A_A<1> MEM. 


CAB<0> 











CAB<1> 





[oo Joo fo fo foo fo fo Iw fo 
lp fo fo fy |v fy fv fv fe 








CAB<2> 





=MEM_A_DQ<13> 


=MEM_A_DQ<14> 
=MEM_A_DQ<15> 


MEM_B_DQ<5> 


MEM_B_DQ<6> 
MEM_B_DQ<3> 








CAB<3> 











CAB<4> 











=MEM_A_A<2> CAB<5> 











MEM_A_CAB<6> CAB<6> 











=MEM_A_A<10> CAB<7> 











CAB<8> 











> [> pp fm [> p> [> [> > 


=MEM_A_A<O> MEM. 
MEM. 
TP _LPDDR3_RSVD1 
TP_LPDDR3_RSVD2 


CAB<9> 











MEM_A_ODT<0> 
TP LPDDR3_RSVD1 
TP_LPDDR3_RSVD2 


> 


ODT<0> 





























=MEM_B_A<5> MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 


MEM. 











=MEM_B_A<9> 











=MEM_B_A<6> CAA<2> =MEM_A_DQ<26> 
CAA<3> dol a o _=MEM_A_DQ<27> 


CAA<4> =MEM_A_DQ<28> 











=MEM_B_A<8> 











=MEM_B_A<7> 











=MEM. BA<2> CAA<5> =MEM_A_DQ<29> 
CAA<6> 52d r o _=MEM_A_DQ<30> 


CAA<7> =MEM_A_DQ<31> 











MEM_B_CAA<6> 











=MEM_B_A<11> 
=MEM_B_A<15> 
=MEM_B_A<14> 











CAA<8> =MEM_A_DQ<32> 
CAA<9> ver =MEM_A_DQ<33> 
=MEM A _DO<34> 











to foo foo fo fo fo fo Iw fo fo 

















=MEM_B_A<13> 
=MEM CAS L 
=MEM_B_WE_L 
=MEM. RAS_L 
=MEM. BA<0> 


MEM. 
MEM 
MEM. 
MEM. 
MEM. 
MEM 
MEM_B_CAB<6> MEM. 


CAB<0> 





=MEM_A_DQ<35> 


=MEM_A_DQ<36> 
=MEM_A_DQ<37> 








CAB<1> 











CAB<2> 











CAB<3> 











CAB<4> 











=MEM_B_A<2> CAB<5> 











CAB<6> 











=MEM_B_A<10> MEM 
MEM. 
MEM 
MEM_B_ODT<0> #828434, 68 G6 
TP_LPDDR3_RSVD3 63 
TP _LPDDR3_RSVD4 7 63 


CAB<7> 











=MEM_B_A<1> CAB<8> 











foo oo foo foo foo fo fo fw fo fw 


=MEM_ B_A<0> 

70 63 24 23 MEM_B_ODT<0> 
TP_LPDDR3_RSVD3 
TP LPDDR3_ RSVD4 


CAB<9> 






































=MEM_A_DQ<48> 


=MEM_A_DQ<49> 
=MEM_A_DQ<50> 




















=MEM_A_DQ<51> 
=MEM_A_DQ<52> 
=MEM_A_DQ<53> 
=MEM_A_DQ<54> 
=MEM_A_DQ<55> 
=MEM A _DO<56> 
=MEM_A_DQ<57> 
=MEM_A_DQ<58> 
=MEM_A_DQ<59> 
















































































=MEM_A_DQS_P<0> 
=MEM A DOS N<0> 
=MEM_A_DQS_P<1> 


=MEM_A_DQS_N<1> 
=MEM A DOS P<2> 


MEM_A_DQS_P<1> 770 » _=MEM_B_DQS_P<0> 
MEM A DOS N<1> > 70 » _=MEM B DOS N<0> 


MEM_A_DQS_P<0> =MEM_B_DQS_P<1> 
MEM_A_DQS_N<0> 770 =MEM_B_DQS_N<1> 
MEM A DOS P<3> 7 70 =MEM B DOS P<2> 
MEM_A_DQS_N<3> =MEM_B_DQS_N<2> 
MEM_A_DQS_P<2> 770 =MEM_B_DQS_P<3> 
MEM_A_DQS_N<2> 770 » _=MEM_B_DQS_N<3> 
MEM_A_DQS_P<5> 23 _=MEM_B_DQS_P<4> 
MEM_A_DQS_N<5> 770 3 _=MEM_B_DQS_N<4> 
MEM_A_DQS_P<4> 770 3 _=MEM_B_DQS_P<5> 
MEM_A_DQS_N<4> =MEM_B_DQS_N<5> 
MEM A DOS P<6> =MEM _B DOS P<6> 
MEM_A_DQS_N<6> 3 : =MEM_B_DQS_N<6> 


MEM_A_DQS_P<7> ; .MEM_B_DQS_P<6> 
MEM A DOS N<7> , MEM B_ DOS N<6> 


MEM_B_DQS_P<1> 
MEM B DOS N<1> 
MEM_B_DQS_P<0> 


MEM_B_DQS_N<0> 
MEM B DOS P<3> 
































=MEM_A_DQS_N<2> 


=MEM_A_DQS_P<3> 
=MEM_A_DQS_N<3> 
=MEM_A_DQS_P<4> 
=MEM_A_DQS_N<4> 


=MEM_A_DQS_P<5> 
=MEM_A_DQS_N<5> 


MEM_B_DQS_N<3> 


MEM_B_DQS_P<2> 
MEM_B_DQS_N<2> 
MEM_B_DQS_P<5> 
MEM_B_DQS_N<5> 


MEM_B_DQS_P<4> 
MEM_B_DQS_N<4> 


MEM B DOS P<7> 
MEM_B_DQS_N<7> 
MEM_B_DQS_P<6> 
MEM B DOS N<6> 












































MEM A DOS P<6> 
MEM_A_DQS_N<6> 
=MEM_A_DQS_P<7> 
=MEM A DOS N<7> 


























SYNC_MASTER=J41_MLB SYNC_DATE=08/30/201q 
Signal Aliases 

— 3422 
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Functional Test Points 
NO_TEST Nets 
33501: AirPort / BT Connector 36000: Fan Connector Misc Voltages & Control Signals 
FUNC_TEST E FUNC_TEST No_TEST 
Need 6 TPs MAKE_BASE 
reuE PP3V3_WLAN , ‘ PP5V_SO reue PPBUS_G3H = 
NC_PCIE CLK100M rane PCIE CLK100M 
seus WIFI EVENT L ; FAN _RT_TACH rene PPVIN_SW_TBTBST 
NC_PCIE CLK100M rene PCIE _CLK100M 
seus PCIE AP _R2D _N ; FAN _RT PWM Tene PPBUS_S5_HS COMPUTING ISNS 
NC PCIE CLK100M rene PCIE CLK100M 
PCIE AP _R2D P teed ne ada dt eu 28) a PPDCIN G3H 
NC_PCIE CLK100M rene PCIE _CLK100M 
PCIE CLK100M AP N TRUE Pp3v42_ G3H 40 46 49 50 
NC_PCIE FW D2RP rene PCIE FW _D2RP 
PCIE _CLK100M_AP_P 2 34800: IPD Flex Connector TRUE PPVRTIC_G3H 
eee RS NED Sp ASS NC PCIE FW D2RN rene PCIE FW D2RN 
FUNC_TEST rene 6,17 18 28 29 34 42 
= baYa NC_PCIE FW_R2D rane PCIE FW_R2D_CP 
PCIE AP _D2R N rene SMC_LID pus PP3V3_SUS 6 57 58.59 62 
NC_PCIE FW_R2D rane PCIE FW_R2D_CN 
PCIE WAKE L rene TPAD _SPI_MISO_R TeuE PP3V3_S3 
NC_USB_IRP Tene USB_IRP 
AP_RESET CONN L rene USB TPAD _P 1436 68 rene PP3V3_S0 
NC_USB_IRN rene USB_IRN 
AP _CLKREQ QL rene USB_TPAD_N 1436 68 seus PP3v3_SOSW_SSD 
NC_USB_CAMERAP rene USB_CAMERAP 
USB_BT_CONN_P rene TPAD SPI CLK R rene PP1v5_sO 
PET NC_USB_CAMERAN rene USB_CAMERAN 
USB_BT_CONN_N rene TPAD WAKE L seus PP1V05_S ECE Rey er 
62 6a NC_USB_SDP rane USB_SDP 
PP3V3_s4 9 33 36 38 rene TPAD SPT MOST _R seus PP15V_TBT ee 
NC USB SDN rene USB SDN 
on pP3v3_S4_IPD rene PP3V3_TBTLC is sei a6 a8 
DP_INT ML_C_p<3..1> seus INT ML _cp<3.. 
rene TPAD SPI CS RL TRUE PP1v05 TBT 
rene INT ML _CN<3. 
rene TPAD SPI IF _EN CONN seus PPVCC_s0_CPU 
rane HDA SDINL 
rene TPAD SPI INT $4 WAKE L CONN Tene PP1V05_TBTCIO 
NC_PCI_PME_L rene PCI PME 1 
rene PP5V_S4_IPD Tene PPBUS_S5_HS OTHER ISNS 
rane CLINK CLK 
rene TPAD _USB_IF_EN CONN 
rene CLINK DATA 


NC_CLINK CLK 
seus PPDCIN_G3H_ISOL NC_CLINK DATA 
afer SMBUS_SMC_3_SDA TRUE PP3V3_S4 
CLINK_ RESET 
aaa SMBUS_SMC_3_SCL 


(Need to add 27 GND TPs) ea 8 * NC_CLINK_ RESET L 

RUF SSD_RESET CONN _L B83. 7855 RUE SMC_LSOC_RST_L 5 NC_SMC_SYS_LED SMC_SYS_LED 

TRUE SSD_CLKREQ _CONN_L RUE PP3V42_G3H ‘0 c NC_IR_RX_OUT_RC IR_RX_OUT_RC 

TRUE SMC_OOB1_R2D_CONN_L RUE SMC_ONOFF_L NC_USB_SMCP USB_SMCP 

(Need to add 5 GND TPs) 
RUE SMC_OOB1_D2R_CONN_L NC_USB_SMCN USB_SMCN 
TRUE SSD PCIE SEL L NC_SMC_ GFX OVERTEMP SMC_GFX OVERTEMP. 
SMC_GFX_THROTTLE_L 


wae SSD_SR_EN_L ; DIOO0 st DCT Connector NC_SMC_GFX_THROTTLE_L 
SMC_FAN 1 CTL 
SMC_FAN 1 TACH 


seus SMC_PWRFAIL WARN Pane tee iteata aes) NC_SMC_FAN 1 CTL 
seus PPDCIN_G3H 
seus SSD_PWR_EN Teaas aS) NC_SMC_FAN 1 TACH 
PCIE _SSD_D2R_ N<3 cone PPSV Sans ; : NC_SMC_FAN_5_CTL SMC_FAN_5_CTL 
zeus <3.. 
(eed to add 5 GND TPs) 
seus PCIE _SSD_D2R P<3.. : NC_ENET_ASF_GPIO ENET_ASF_GPIO 
zene PCIE _CLK100M_SsD : NC_SMC_MPM5_LED_PWR SMC_MPM5_LED_PWR 
seus PCIE _CLK100M_ssD NeUd A epeakey Conneeres NC_SMC_MPM5_LED_CHG SMC_MPM5_LED_CHG 
(Need to add 6 GND TPs) FUNC_TEST 
esaaoeaED NC_SMC_T25 EN L SMC_T25_EN_L 
— NC_SMC_DP_HPD_L SMC_DP_HPD_L 
SMBUS_SMC_4_ASF 
SMBUS SMC 4 ASF 
BDV_BKL PWM 














































































































CPU/PCH 






































OIULOLOLULU LeU LeLeLU aL 














(Need to add 8 GND TPs) 

















DP_INT ML_C_N<3..1> 
NC HDA SDIN1 





J3700: SSD Connector 











FUNC_TEST 
TRUE PP3V3_SOSW_SSD_FLT 
RUE PCIE _SSD_R2D_N<3..0> 








(Need 5 





























RUE PCIE_SSD_R2D_P<3..0> 


43 44 45 56 59 61 
TRUE PP3V3_S0 11°12 13-15 17 18 
30 36 38 39 40 41 











OIULOLULULOLUTO LOLOL LeLUte Le eteLet tert 






































UIULOLUL LOLOL LOLOL LoL Ute Ler teLe 






































00 




















VOVVVYOURYUOROUY 

















UY 


J4002: Camera Connector 





RUE SPKRAMP ROUT N 
NC_SMBUS_SMC_4_ASF_SCL 
(Need to add 3 GND TPs NC_ SMBUS SMC 4 ASF SDA 
NC_BDV_BKL_PWM 





FUNC_TEST 
seus MIPT_CLK_ CONN _N 
seus MIPI CLK CONN P 
rane CAM SENSOR WAKE L_CONN TBT_B_R2D_C _P<1..0> 
TRUE MIPI_ DATA CONN Pipe TBT_B_R2D_C_N<1..0> 
pus PPVBAT_G3H_CONN 
rane MIPT DATA CONN TBT_B D2R_P<1..0> TBT_B_D2RP<1. .0> 
zene SMBUS_SMC_5_G3_SCL 
sane SMBUS _SMC_1_S0 phagras aig TBT_B_D2R_N<1. .0> TBT_B_D2RN<1. .0> 
zeus SMBUS_SMC_5_G3_SDA 
SMBUS_SMC_1_S0 Se apltae ages NC_TBT_B_LSTX TBI_B_LSTX 
seus SYS DETECT L 
12C_ CAM SCK a NC_DP_TBTPB ML CpP<3..1: DP_TBIPB ML CP<3..1:2> 
I2C_ CAM SDA ae NSS aeE QBS: t Cu aE e nese NC_DP_TBTPB ML CN<3.. DP_TBIPB ML CN<3..1:2> 
(Need TED TPs) 37050 and 1 for shiela) 
PP5V_S3RSO ALSCAM F 32 25 _NC DP TBTPB AUXCH CP DP TIBTPB AUXCH CP 
CERES ES Seen tae nea NC_DP_TBTPB_AUXCH CN DP_TBTPB_AUXCH_CN 
TP_DP_TBTSRC_ML_CP<3> DP_TBTSRC_ML_CP<3> 
(Need 2 1Ps) »5 TP DP TBTSRC ML CN<3> 
rene PPHV_SOSW_LCDBKLT ares 
TP_DP_TBTSRC_ML_CP<2> 
seus LED_RETURN_6 * 
TP_DP_TBTSRC_ML_CN<2> 
ine LED_RETURN. eects 
NC_DP_TBTSRC_ML_CP<1> 
mane LED_RETURN. 66 
NC_DP_TBTSRC_ML_CN<1> 
oe LED_RETURN. a 
TP_DP_TBTSRC_ML_CP<0> 
re LED_RETURN. ae 6 
TP_DP_TBTSRC_ML_CN<0> 
ee LED_RETURN 1 ete 
NC_DP_TBTSRC_AUXCH_CP 


RUE DP_INT_HPD_CONN. 
I2C_TCON_SDA_R NC _DP_ TBTSRC AUXCH CN 
RUE 


RUE I2C TCON scL_R 
RUE PP3V3_SOSW_LCD_UF 
RUE DP_INT_ AUX CH C_N 
RUE DP_INT_AUX CH C_P 
TRUE DP_INT ML_P<0> 














J6950: Battery Connector TBT 


TBT 


R2D_CP<1.. 
R2D_CN<1.. 


























B 
B 
B 
B 




















U000 




















Cc> 
C> 
Cc> 
Cc> 
Cc> 
Cc> 
C> 
Cc> 
Cc> 
C> 





J8300: Internal DP Connector 





FUNC_TEST 
DP _TBTSRC ML CN<3> 








DP_TBTSRC_ML_CP<2> 
DP_TBTSRC_ML_CN<2> 
DP_TBTSRC_ML_CP<1> 




















DP_TBTSRC_ML_CN<1> 





36100: LPC+SPI Connector 





DP_TBTSRC_ML_CP<0> 





FUNC_TEST 





DP_TBTSRC_ML_CN<0> 
DP_TBTSRC_AUXCH_CP 
DP _TBTSRC AUXCH CN 











SPI_ALT 102 _WP_L 
SPI_ALT_103_HOLD. 
LPC AD<3..0> 
SPI_ALT_IO00_ MOST 
XDP_LPCPLUS_GPIO 
LPCPLUS_RESET_L 
SMC_TDO 
TP_SMC_TRST_L 
TP_SMC_MD1 (Need to add 5 GND TI 
SMC_TX_L 

SPI_ALT 101 MISO 
LPC_FRAME_L 
SPIROM_USE_MLB 
PM CLKRUN L 
SPI_ALT_CLK 
SPI_ALT_CS_L 
LPC_SERIRQ 
LPC_PWRDWN_L 33 J1800: XDP Connector (only a subset are needed 


















































RUE DP_INT _ML_N<0> 








OIULOLULULALULULeLUt LoL UeLe 











J7715: KB BKLT Connector 





FUNC_TEST 
RUE KBDLED_ANODE 
TRUE KBDLED_FB 











Unused nets with offpage 





00 





(Need to add 2 GND TPs) (Nets with offpages not used on this project) 











SMC_TDI 5 FUNC_TEST for FCT HVM test fixture) 
SMC_TCK 3 pup XDP_CPU_TCK 6 16 67 
SMC_RESET_L a7 4 50 Tue XDP_PCH_TCK 
SMC_ROMBOOT pup XDP_CPU_TDI 
SMC_RX_L pue XDP_CPU_TDO 
SMC_TMS TRUE XDP_CPUPCH TRST_L 61216 € 
(Need to add 6 GND TPs) aes pera Sue 

pue XDP_PCH_TMS 

pup XDP_PCH TDI 

pue XDP_PCH_TDO 

pue XDP_CPU_PREQ L 

Eue XDP_CPU_PRDY_L 

Eue XDP_CPU_VCCST_PWRGD 

pup PM_RSMRST_L 

Ene XDP_SYS_PWROK 
pup PM _SYSRST_L 
pue CPU_CFG<3> 


TRUE PPiv0O5 SO 15 16 17 38 42 51 55 58 
6a 





PCH_BT_UART 
PCH_BT_UART 
PCH_BT_UART. 
PCH BT _UART. 
AUD SPI CS L 
AUD_SPI_CLK 
AUD_SPI_MISO 
AUD SPI MOST 
HDMITBTMUX_LATCH 
HDD_PWR_EN 
WOL_EN 









































OIVIGLOLULULALOLULNLOLULeLOLULeLeLei teLezity 












































BT_PWRRST_L SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 
HDMITBTMUX_FLAG EEE 

FW_PWR_EN Func Test / No Test 

FW_PME_L 

ENET MEDIA SENSE 


LCD_PSR_EN Apple Inc. 


a 
LCD_IRQ L © E4LABEL> 
ODD PWR EN L NOTICE OF PROPRIETARY PROPERTY: 


ENET_LOW PWR THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
AUD_IP_PERIPHERAL DET THE POSESSOR AGREES TO THE FOLLOWING: 


AUD _I2C_ INT L I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
IV ALL RIGHTS RESERVED 


I = OS QO (- 


WWW. AlSaler.com 




















NOMenn 


<SCH_NUM>| D_ 



































(Need to add 2 GND TPs) 














AP_PCIE_DEV_WAKE 


OIULOLULULOLUTRLOLUTeLOLULeLeLLeLese LoL uel 











Functional Test Points 


SD Card Aliases 


39500: LIO Connector MAKE_BASE 
FUNC_TEST 2 USB3 D2R — _sene USB3 D2R 
TRUE PP3V42_G3H 17-30 35 3 3a 40 ‘ USB3 D2R TEuE USB3 D2R 
TRUE PP3V3_S0 § ET ae 17 18 26 30.36 36 1a _USB3. R2D TRUE USB3 R2D 
9°40 414243444586 °59 62 
TRUE PP1V5 SOSW AUDIO 14 _USB3 R2D TRUE USB3 R2D 
TRUE SYS_ONEWIRE 
TEU SMC_BC_ACOK 1 9 37 34 15 _PP3V3_SOSW_SD PP3Vv3_SOSW_SD 
Ea-taio USB_PWR_EN 9 (MAKE_BASE=TRUE on page 45) 
TRUE SMBUS_SMC_2_S3_SDA 
Estria SMBUS_SMC_2_53_SCL 
TEU SPKRAMP_SHDN_L 












































FINSTACKSNS_ALERT_L 
SPKRAMP_INR_N 
SPKRAMP_INR_P 

USB _EXTB N 
USB_EXTB_P 
PP5V_SO_ALT AUD _LDO_EN 
SMC_1ID 

HDA_SDOUT 
HDA_BIT_CLK 
HDA_SDINO 
XDP_USB_EXTB_OC_L 
HDA_RST_L 

HDA_SYNC 

USB3_EXTB 

USB3 EXTB 

USB3_EXTB 

USB3_EXTB 
AUD_PWR_EN 





















































QUOUVOODOURVNTVON YOOQUQUU 





(Need to add 5 GND TPs) 


Bead Probes 





BEAD-PROBE BPA511 
BEAD-PROBE BPA510 
BEAD-PROBE BPA520 
BEAD-PROBE BPA521 
BEAD-PROBE BPA513 
BEAD-PROBE BPA512 
BEAD-PROBE BPA523 
BEAD-PROBE BPA522 























SYNC_MASTER=J41_MLB SYNC_DATE=09/13/2014 


Project FCT/NC/Aliases 


Apple Inc. sis D 


ie) <E4LABEL> 
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J41/J43 Board-Specific Spacing & Physical Constraints 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS 
(MIL or MM) 


ALLEGRO 
VERSION 





TOP, ISL2, ISL3, ISL4, ISLS, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 





)_TYPE, BGA, MEM_TERM 





mM 16.2 














PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





DEFAULT 


TOP, BOTTOM 


50_OHM_SE 


50_OHM_SE 





DEFAULT 


ISL2, ISL11 


4S_OHM_SE 


45_OHM_SE 





DEFAULT 


ISL3,1SL10 


45_OHM_SE 





DEFAULT 


4_OHM_SE 


45_OHM_SE 





DEFAULT 


100 MM 





DEFAULT 


DEFAULT 





Single-ende 


Physical Constraints 


Spacing Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





27P4_OHM_SE 


TOP, BOTTOM 


1:1_SPACING 





27P4_OHM_SE 


ISL2, ISL11 





27P4_OHM_SE 


ISL3, ISL10 


182 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





2724_OHM_SE 


0.182 


1x_DIELECTRIC 


TOP, BOTTOM 


0.071 





27P4_OHM_SE 


100 mM 


STANDARD 


STANDARD 


STANDARD 


1x_DIELECTRIC 


ISL3,ISL10 





1x_DIELECTRIC 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


1x_DIELECTRIC 





35_OHM, 


TOP, BOTTOM 


0.195 





35_OHM_SE 


ISL2, ISL11 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





35_OHM_SE 


ISL3,ISL10 


DEFAULT 


O.1 


MM 


* 


* 


BGA 








BGA_P075MM 








35_OHM_SE 


IsL4,ISL9 


STANDARD 


=DEFAULT 








35_OHM_SE 


100 MM 


STANDARD 


STANDARD 


STANDARD 


BGA_P075MM 


0.075 


MM 





NET_PHYSICAL_TYPE 


AREA_TYPE 


PHYSICAL_RULE_SET 





* 








BGA 








PO70MM_BGA 











PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





40_OHM_SE 


TOP, BOTTOM 


PO70MM_BGA 














0.070 MM 








5 MM 





0.075 MM 











40_OHM_SE 


IsL2, 1SL11 





40_OHM_SE 


ISL3,ISL10 





40_OHM_SE 


ISL4,ISL9 





40_OHM_s 


STANDARD 


STANDARD 


STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





45_OHM_SE 


TOP, BOTTOM 


0.135 





ISL2, ISL11 





45_OHM_SE 


ISL3,ISL10 





45_OHM_SE 





45_OHM_SE 


100 MM 


STANDARD 


STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





50_OHM_SE 


TOP, BOTTOM 


0.110 Mm 


0.110 ™M 





50_OHM_SE 


100 mM 


100 MM 


STANDARD 


STANDARD 


STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





55_OHM_SE 


TOP, BOTTOM 


0.090 mm 


0.090 mM 





__OHM_SE 


100 M 


STANDARD 


STANDARD 


STANDARD 





Differentia 


Pair Physical Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





70_OHM_DIFF 


TOP, BOTTOM 


0.165 


73_OHM_DIFF 


TOP, BOTTOM 


Y 





70_OHM_DIFF 


ISL2,1SL11 


73_OHM_DIFF 


IsL2,ISL11 





70_OHM_DIFF 


ISL3,ISL10 


0.105 


73_OHM_DIFF 


ISL3,ISL10 





70_OHM_DIFF 


0.110mM 


73_OHM_DIFF 


ISL4,ISL9 





70_OHM_DIFF 


100 uM 


STANDARD 


STANDARD 


STANDARD 


73_OHM_DIFF 


STANDARD 


STANDARD 


STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





80_OHM_DIFF 


TOP, BOTTOM 


0.132 mM 


.130 MD 


0.130 MM 





80_OHM_DIFF 


ISL2, 1SL11 


082 


0.081 





80_OHM_DIFF 


ISL3,1SL10 


0.081 


0.081 





80_OHM_DIFF 


0.088 


0.088 





80_OHM_DIFF 


100 mM 


100 uM 


STANDARD 


STANDARD 


STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





90_OHM_DIFF 


TOP, BOTTOM 


+200 


+200 





90_OHM_DIFF 


ISL2, ISL11 


180 


180 





90_OHM_DIFF 


ISL3,1SL10 


180 





90_OHM_DIFF 


0.076 


0.180 





90_OHM_DIFF 














100 mM 











STANDARD 





STANDARD 








WWW. AlSaler.com 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





85_OHM_DIFF 


TOP, BOTTOM 


¥ 


0.120 uM 





IsL2, ISL11 


0.078 mM 





ISL3,ISL10 


0.078 mM 





85_OHM_DIFF 


0.082 mM 








85_OHM_DIFF 














100 uM 
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CPU Signal Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 


aEAEe ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


CPU Net Properties 








cpu_4ss 


45_OHM_SE 


45_OHM_SE 


45_OHM_SE 


45_OHM_SE 


STANDARD 


STANDARD 





cPU_27P4S 





2724_OHM_SE 


2724_OHM_SE 





27P4_OHM_SE 


0.100 MM 

















SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 





CPU_AGTL 


TOP, BOTTOM 2x_DIELE! 











STANDARD 











Note: 


back to 


CPU_8MIL and CPU_ITP can be converted 


TABLE_SPACING_RULE 


once rdar://10308147 is resolved 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





cPU_8MIL 


CPU_8MIL_2ANY 


CPU_8MIL_2ANY 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





cPU_ITP 


cPU_ITP_2aNY 


cPU_ITP_2ANY 


4x_DIELECTRIC 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_COMP 


CPU_COMP_2SELF 


CPU_COMP_2SELF 


TOP, BOTTOM 


6x_DIELECTRIC 





cPU_COMP 











CPU_COMP_20THER 





CPU_COMP_20THER 





TOP, BOTTOM 


10x_DIELECTRIC 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_COMP_2SELF 


4x_DIELECTRIC 





CPU_COMP_20THER 


6x_DIELECTRIC 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_VCCSENSE 


CPU_VCCSENSE 


TOP, BOTTOM 


6x_DIELECTRIC 




















TOP, BOTTOM 


10x_DIELECTRIC 





PCI-Express Interface Constraints 





LINE-TO-LINE SPACING 


WEIGHT 





4x_DIELECTRIC 














6x_DIELECTRIC 














PHYSICAL_RULE_SET 


ALLOW ROUTE 


peer ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





PCIE_80D 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 





CLK_PCIE_80D 











80_OHM_DIFF 





80_OHM_DIFF 





80_OHM_DIFF 


80_OHM_DIFF 





80_OHM_DIFF 











PCIE Clock Spacing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





CLK_PCIE 


CLK_PCIE_2SELF 


CLK_PCIE_2SELF 


TOP, BOTTOM 


6x_DIELECTRIC 





CLK_PCIE 














CLK_PCIE_20THER 





TOP, BOTTOM 


10x_DIELECTRIC 





CPU PCIE Spacing 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





CLK_PCIE_2SELF 


4x_DIELECTRIC 





CLK_PCIE_20THER 


6x_DIEL 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





PCIE_CPU_TX 


PCIE_CPU_TX 


PCIE_TX2TX 


PCIE_TX2TX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_RX 


PCIE_CPU_RX 


PCIE_RX2RX 


PCIE_RX2RX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_TX 


*_cpu_Tx 


PCIE_TX2OTHERTX 


PCIE_TX2OTHERTX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_RX 


*_CPU_RK 


PCIE_RX2OTHERRX 


PCIE_RX2OTHERRX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_TX 


PCIE_TX2RX 


PCIE_TX2RX 


TOP, BOTTOM 


7x_DIELECTRIC 





PCIE_CPU_RX 


PCIE_RX2TX 


TOP, BOTTOM 


7%x_DIELECTRIC 
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Memory Bus Constraints Memory Net Properties 


ALLOW ROUTE 
ON LAYER? 








NET_TYPE 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








MEM_40S 40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE CLK P<0O> 


CLK _N<0> 
CLK P<1> 
CLK N<1> 
CS L<1..0> 
ODT<0> 
CKE<1..0> 
CKE<3..2> 
CAA<9..0> 
CAB<9..0> 
DO<7. .0> 
DOQ<15..8> 
DQ<23..16> 
DO<31..24> 
DO<39, .32> 
DOQ<47. .40> 
DO<55..48> 
DO<63. .56> 
DOS P<0> 
DOS _N<0> 
DOS P<1> 
DOS N<1> 
DOS P<2> 
DOS N<2> 
DOS P<3> 
DOS N<3> 
DOS P<4> 
DOS N<4> 
DOS P<5> 
DOS _N<5> 
DOS P<6> 
DOS N<6> 
DOS P<7> 
DOS N<7> 


MEM. LKO MEM_70n MEM CLK 








MEM_50S 50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE MEM, LKO MEM_70D. CLK 








MEM CLK MEM _70n LK 





MEM_70D =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF 
MEM CLK MEM 70D LK 








MEM_73D DHM_DIFE =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF MEM, TRI MEM_40. CTRL 



































MEM CTRL MEM 40 TRL 





MEM CKEO MEM_40 MD 





MEM KEI MEM_40 
MEM_A_cMpO MEM_40 
MEM. CMD 1 MEM_40 
MEM_A_DOQ_BYTEO MEM_40 
MEM _A_DQ_BYTEI MEM_40 
MEM _A_DQ_BYTE. MEM_40 
MEM_A_DQ_RYTE MEM_40 
MEM_A_DOQ_BYTEA MEM_40 
MEM _A_DQ_ BYTES MEM_40 
MEM_A_DQ_BYTEG MEM_40 
MEM_A_DOQ_RYTE MEM_40 
MEM _A_DQSO MEM_70D 
MEM_A_DOSO 

MEM_A_DOS1 MEM_70D 
MEM _A_DQS1 MEM_70D 
MEM_A_DO. MEM_70D 
MEM_A_DO. MEM_70D 
MEM _A_DQ MEM_70D 
MEM _A_DOQ MEM_70D 
MEM_A_DO. MEM_70D 
MEM _A_DQ MEM_70D 
MEM_A_DQ MEM_70D 
MEM_A_DO. MEM_70D 
MEM _A_DOQ MEM_70D 
MEM _A_DQ MEM_70D 
MEM_A_DO. MEM_70D 
MEM_A_DQ MEM_70D 





Spacing Rule Sets 











SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 








MEM_DATA2SELF =2x_DIELECTRIC 











MEM_DATA2OTHERMEM =8x_DIELECTRIC 








MEM_DQS2OWNDATA =3x_DIELECTRIC 











MEM_CMD2CMD =3x_DIELECTRIC 








MEM_CMD2CTRL =3x_DIELECTRIC 











=3x_DIELECTRIC 
MEM_70n 

















MEM_CLK2CLK =6x_DIELECTRIC 








MEM_2OTHERMEM =4x_DIELECTRIC 











MEM_2PWR =2x_DIELECTRIC 














MEM_2GND =2x_DIELECTRIC 








MEM_2OTHER =6x_DIELECTRIC 





























Memory to Power Spacing 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET 











MEM_PWR MEM_* * MEM_2PWR MEM_70D MEM_TERM MEM_73D 
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MEM_PWR * DEFAULT MEM_40S MEM_TERM MEM_50S 




















CLK _P<0> 
CLK N<0> 
CLK P<1> 
CLK _N<1> 
CS L<1..0> 
ODT<0> 
CKE<1..0> 
CKE<3..2> 
CAA<9..0> 
CAB<9..0> 
DO<7. .0> 
DOQ<15..8> 
DO<23..16> 
DOK<31..24> 
DOQ<39. .32> 
DO<47. .40> 
DO<55..48> 
DO<63..56> 
DOS P<0> 
DOS _N<0O> 
DOS P<1> 
DOS N<1> 
DOS P<2> 
DOS N<2> 
DOS P<3> 
DOS _N<3> 
DOS P<4> 
DOS N<4> 
DOS P<5> 
DOS _N<5> 
DOS P<6> 
DOS _N<6> 
DOS P<7> 
DOS _N<7> 


MEM B_CLKO 
MEM B_CLKO 
MEM B_CLE1 
MEM B_UCLKI 
MEM B_CTRI 
MEM B_CTRI 
MEM _B_CKEO 
MEM B_CKE1 
MEM B_cMDO 
MEM _B_CMD1 
MEM_B_DQ_BYTEO 
MEM _B_DQ_ BYTE 
MEM _B_DQ BYTE 
MEM _B_DQ_BYTE 
MEM B_DQ_BYTE4 
MEM B_DQ_ BYTES 
MEM B_DQ_BYTEG 
MEM _B_DQ BYTE. 
MEM _B_DOQSO 
MEM_B_DOQSO 
MEM B_DQS1 

MEM _B_DQS1 
MEM_B_DOQ. 

MEM _B_DO. 

MEM _B_DQ, 

MEM _B_DOQ. 
MEM_B_DO. 

MEM _B_DQ, 
MEM_B_DOQ. 
MEM_B_DOQ. 

MEM _B_DQ, 
MEM_B_DOQ. 

MEM _B_DO. 

MEM _B_DQ. 





Memory to GND Spacing 








NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 











GND MEM_* * MEM_2GND 











Memory Bus Spacing Group Assignments 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 








MEM_A_DOS_O MEM_A_DATA_O * MEM_DQS2OWNDATA MEM_A_DOS_O * * MEM_2OTHER 











MEM_A_DQS_1 MEM_A_DATA_1 MEM_DQS2OWNDATA MEM_A_DQS_1 MEM_2OTHER 








MEM_A_DOQS_2 MEM_A_DATA_2 MEM_DQS2OWNDATA MEM_A_DQS_2 MEM_2OTHER 











MEM_A_DQS_3 MEM_A_DATA_3 MEM_DQS2OWNDATA MEM_A_DOS_3 MEM_2OTHER 








MEM_A_DOS_4 MEM_A_DATA_4 MEM_DQS2OWNDATA MEM_A_DOS_4 MEM_2OTHER 











MEM_A_DQS_5 MEM_A_DATA_5 MEM_DQS2OWNDATA MEM_A_DOS_5 MEM_2OTHER 











MEM_A_DOS_6 MEM_A_DATA_6 MEM_DQS2OWNDATA MEM_A_DOS_6 MEM_2OTHER 











MEM_A_DQS_7 MEM_A_DATA_7 MEM_DQS2OWNDATA MEM_A_DQS_7 MEM_2OTHER 








MEM_B_DQS_O MEM_B_DATA_O MEM_DQS2OWNDATA MEM_B_DQS_O MEM_2OTHER 














MEM_B_DQS_1 MEM_B_DATA_1 MEM_DQS2OWNDATA MEM_B_DQS_1 MEM_2OTHER 











MEM_B_DOQS_2 MEM_B_DATA_2 MEM_DQS2OWNDATA MEM_B_DOQS_2 MEM_2OTHER 














MEM_B_DQS_3 MEM_B_DATA_3 MEM_DQS2OWNDATA MEM_B_DOS_3 MEM_2OTHER 











MEM_B_DOS_4 MEM_B_DATA_4 MEM_DQS2OWNDATA MEM_B_DOS_4 MEM_2OTHER 














MEM_B_DOS_5 MEM_B_DATA_5 MEM_DQS2OWNDATA MEM_B_DOS_5 MEM_2OTHER 











MEM_B_DOS_6 MEM_B_DATA_6 MEM_DQS2OWNDATA MEM_B_DOS_6 MEM_2OTHER 














MEM_B_DQS_7 MEM_B_DATA_7 EM_DQS2OWNDATA MEM_B_DQS_7 MEM_2OTHER 
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MEM_A_DATA_0O MEM_2OTHER 
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NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 
MEM_A_DATA_1 MEM_2OTHER 








MEM_*_DATA_* =SAME * MEM_DATA2SELF 

















MEM_A_DATA_2 MEM_2OTHER NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 











MEM_A_DATA_3 MEM_2OTHER MEM_A_DATA_0O MEM_*_DATA_* * MEM_2OTHERMEM VREFCA A 


VREFDQ A 
VREFCA_ B 
VREFDQ B 








MEM_A_DATA_4 MEM_2O0THER MEM_A_DATA_1 MEM_*_DATA_* 











MEM_A_DATA_5 MEM_2OTHER MEM_A_DATA_2 MEM_*_DATA_* 








VOUT 


NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_A_DATA_6 MEM_2O0THER MEM_A_DATA_3 MEM_*_DATA_* EM_2OTHERMEM 





MEM_*_DATA_* MEM_* = MEM_DATA2OTHERMEM MEM_A_DATA_7 MEM_2OTHER MEM_A_DATA_4 MEM_*_DATA_* MEM_2OTHERMEM 








MEM_B_DATA_O MEM_2OTHER MEM_A_DATA_5 MEM_*_DATA_* MEM_2OTHERMEM 








NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 

















MEM_B_DATA_1 MEM_2O0THER MEM_A_DATA_6 MEM_*_DATA_* 
MEM_CMD MEM_CMD * MEM_CMD2CMD 








MEM_B_DATA_2 MEM_2OTHER MEM_A_DATA_7 MEM_*_DATA_* MEM_2OTHERMEM 
MEM_CMD MEM_CTRL MEM_CMD2CTRL 








MEM_B_DATA_3 MEM_2OTHER MEM_B_DATA_0O MEM_*_DATA_* 
MEM_CTRL MEM_CTRL MEM_CTRL2CTRL 








MEM_B_DATA_4 MEM_2OTHER MEM_B_DATA_1 MEM_*_DATA_* 





SYNC_MASTER=CONSTRAINTS SYNC_DATE=09/25/2014 
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_B_DATA_5 MEM_2OTHER MEM_B_DATA_2 MEM_*_DATA_* EM_2OTHERMEM aE 





MEM_CLK MEM_CLK MEM_CLK2CLK MEM_B_DATA_6 MEM_2OTHER MEM_B_DATA_3 MEM_*_DATA_* MEM_2OTHERMEM Memor yy Constraints 
oF NTR RB RITA Ewa 
MEM_B_DATA_7 MEM_2OTHER MEM_B_DATA_4 MEM_*_DATA_* EM E SCH_NUM>]|D 
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 SPACING_RULE_SET Apple Inc. — 
MEM_CMD MEM_2OTHER MEM_B_DATA_5 MEM_*_DATA_* MEM_2OTHERMEM VTeTon 
MEM_* MEM_* MEM_2OTHERMEM © <E 


4LABEL> 
MEM_CTRL MEM_2O0THER MEM_B_DATA_6 MEM_*_DATA_* MEM_20THERMEM 


NOTICE OF PROPRIETARY PROPERTY: Bran 
MEM_CLK MEM_2OTHER MEM_B_DATA_7 MEM_*_DATA_* MEM_2OTHERMEM THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 


PROPRIETARY PROPERTY OF APPLE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 114 OF 121 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [°"F* 
IV ALL RIGHTS RESERVED 70 OF 76 






















































































WWW.AlSaler.com 


DisplayPort Signal Constraints 


NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. 


Thunderbolt SPI Signal Constraints 


Thunderbolt/DP Net Properties 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





TBT_SPI_45s 


45_OHM_SE 





45_OHM_SE 


45_OHM_SE 





4$_OHM_SE 


STANDARD 





STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





TBT_SPI 


2%_DIELECTRIC 








Thunderbolt 


/DP Connector Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





TBTDP_80D 








80_OHM_DIFF 





80_OHM_DIFF 





80_OHM_DIFF 





80_OHM_DIFF 


80_OHM_DIFF 





80_OHM_DIFF 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





TBIDP_TX 


TBIDP_TX 


TBIDP_TX2Tx 


TBIDP_TX2TX 


TOP, BOTTOM 


6x_DIELECTRIC 





TBTDP_RX 


TBTIDP_RX 


TBIDP_RX2RX 


TBIDP_RX2RX 


TOP, BOTTOM 


6x_DIELECTRIC 





TBIDP_TX 


TBIDP_RX 


TBIDP_TX2RX 


TBIDP_TX2RX 


TOP, BOTTOM 


10x_DIELECTRIC 





TBTDP_RX 


TBIDP_TX 


TBIDP_TX2RX 


TEBIDP_2OTHERHS 


TOP, BOTTOM 


10x_DIELECTRIC 





TBIDP_TX 


TBIDP_2OTHERHS 


TEBIDP_2OTHER 


TOP, BOT’ 


6x_DIEL 





TBTDP_RX 


TBTIDP_2OTHERHS 





TBIDP_Tx 


TBIDP_2OTHERHS 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





TBIDP_RX 


TBIDP_2OTHERHS 


TBIDP_TX2TX 


4x_DIELECTRIC 





TBIDP_TX 


TBIDP_2OTHER 


TBIDP_RX2RX 


4x_DIELECTRIC 





TBIDP_RX 











TBIDP_2OTHER 





TBIDP_TX2RX 





6x_DIELECTRIC 





WWW.AlSaler.com 


TEIDP_2OTHERHS 


6x_DIELECTRIC 





TEBIDP_2OTHER 











4x_DIELECTRIC 











ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL SPACING 





R2D_C_P<1..0> 





R2D_C_N<1..0> 





R2D_P<1..0> 





R2D + OF 





TBTPA P<1> 





TBTPA N<1> 





TBTPA P<3> 





TBTPA C_N<3> 





TBTPA P<3..1:2> 





TBTPA N<3..1:2> 





A_LSX P<1> 





A_LSX N<1> 





D2R_C_P<1..0> 





D2R C N<1..0> 





D2R_P<1> 





D2R_N<1> 





D2R P<0> 





D2R_N<0> 





DP. 


TBTPA_AUXCH. 





DP. 


TBTPA_AUXCH. 





DP. 


TBTPA_AUXCH 





DP. 


TBTPA_AUXCH 





DP. 


A_AUXCH_DDC 





DP 


A AUXCH DDC 





TBT 


A_D2R1_AUXDDC_P 





TBT 


D2R1_AUXDDC_N 





TBT 


R2D_C_P<1..0> 





TBT 


R2D_C_N<1..0> 





TBT 


R2D_P<1..0> 





TBT 


R2D_N<1..0> 





DP_TRTPR Mt, 


NC 


TBTPB_ML_CP<3..1:2> 





DP_TRTPR Mt, 


NC 


TBTPB_ML_CN<3..1:2> 





DP 


ML_P<3..1:2> 





DP 


ML _N<3..1:2> 





DP. 


ML_P<1> 





N<1> 





P<1..0> 





N<1..0> 





D2R_P<1..0> 





D2R_N<1..0> 





TBTPB_AUXCH 





TBTPB_AUXCH 





TBTPB_AUXCH_P 





TBTPB AUXCH N 





B_AUXCH_DDC_P 





B_AUXCH_DDC_N 





TBT B D2R1 AUX! 


DDC 





TBT_B_D2R1_AUX! 


DDC 





QUOVOOY YUOY VUQUUD YOO VUCOURUY YVYOTY YUOURE YOUU 








Only used on dual-port hosts. 





Thunderbolt 


IC Net Properties 








ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL SPACING 





TBTSRC 


ML_C_P<3..0> 








TBTSRC 


ML_C_N<3..0> 





TBTSRC 


AUXCH C P 





TBTSRC 


AUXCH_C_N 

















QU00 YOUU 

















Only used on hosts supporting Thunderbolt video-in 


SYNC_MASTER=CONSTRAINTS 


SYNC_DATE=09/25/2014 


Thunderbolt Constraints 


Ne NOMenn 
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MIPI Interface Constraints 


Camera Net Properties 


NET_TYPE 





ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 





CLK_P 
CLK N 


MEM CL 





MEM CL 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP MEM_CNTL CKE 











=85_OHM_DIFF 


=85_OHM_DIFF 


cs_L 
ODT 


MEM CNTT, 





=85_OHM_DIFF 

















CAS_L 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 





WEIGHT RAS _L 








MIPI_2OTHER 


1_20THER 


WE_L 
BA<0> 











BA<1> 


























BA<2> 
DOS. 





=10X_DIELECTRIC 


P<0> 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MIPI_DATA 


MIPI_20THER 





MIPI_DATA 


CLK_MIPI 


MIPI_2CLK 





CLK_MIPI 











MIPICLK_2O0THER 











Memory Bus Constraints 





DOS. 
DOS 
DOS. 
DM<0> 


N<0> 





P<1> 





N<1> 








DM<1> 
A<14..0> 








DO<7. .0> 
DOQ<15..8> 








DATA_P 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 





DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP DATA_N 








S2_MEM_45S 


| _OHM_SE, 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


DATA CONN P 
DATA_CONN_N 





=STANDARD 





S2_MEM_85D 











=85_OHM_DIFF 





=85_OHM_DIFF 





_OHM_DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF =85_OHM_DIFF 














Spacing Rule Sets 


CLK 
CLK 
CLK 
CLK 


MIPT CLK Ss 





MIPT CLK Ss 














SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE 


SPACING WEIGHT 


PP1V35 CAM 





S2_DATA2SELF 


=2x_DIELECTRIC 


TOP, BOTTOM 


=4x_DIELECTRIC 





PPOV675_CAM_VREF 








S2_DQSZ2OWNDATA 


=2x_DIELECTRIC 


S2_DQSZOWNDATA 


TOP, BOTTOM 


=4x_DIELECTRIC 


PPOV675_MEM_ CAM VREFCA 
PPOV675 MEM CAM VREFDO 








S2_CMD2CMD 


=2x_DIELECTRIC 


S2_CMD2CMD 


TOP, BOTTOM 




















$2_CMD2CTRL 


=2x_DIELECTRIC 


$2_CMD2CTRL 


TOP, BOTTOM 


=4x_DIELECTRIC 








S2_CTRL2CTRL 


=2x_DIELECTRIC 


TOP, BOT 


SLECTRIC 





S2_20THERMEM 


=4x_DIELECTRIC 


TOP, BOTTOM 


=6x_DIELECTRIC 





S2MEM_2PWR 


=2x_DIELECTRIC 


S2MEM_2PWR 


TOP, BOTTOM 


=4x_D: 


ECTRIC 





$2MEM_2GND 


=2x_DIELECTRIC 


S2MEM_2GND 


TOP, BOTTOM 


=4x_DIELECTRIC 





$2MEM_20THER 











=6x_DIELECTRIC 








S2MEM_20’ 








TOP, BOT 





0x_DIELECTRIC 











Memory Bus Spacing Group Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 





$2_MEM_DATA* 


S2MEM_20THER 


S2_MEM_DQS1 


$2_MEM_DATA1 


S$2_DQSZ2OWNDATA 





82_MEM_Dos* 


$2MEM_20T 





S2_MEM_DOQSO 





$2_MEM_DATAO 


S$2_DQSZ2OWNDATA 














S2_MEM_CMD 


S2MEM_20T 





S2_MEM_CTRL 


S2MEM_20THER 





S2_MEM_CLK 


S2MEM_20T 





82_MEM_DATA* 


=SAME 


S2_DATA2SELF 





S2_MEM_CMD 


S2_MEM_CMD 


S$2_CMD2CMD 


Memory to Power Spacing 








S2_MEM_CMD 


S2_MEM_CTRL 


$2_CMD2CTRL 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 








S2_MEM_CTRL 


S2_MEM_CTRL 


S2_MEM_PWR 


S2_MEM_* 


S2MEM_2PWR 








S2_MEM_* 








S2_MEM_* 





$2_2O0THERMEM 





S2_MEM_PWR 


DEFAULT 











WWW.AlSaler.com 


Memory 


to 


GND Spacing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 





GND 





S2_MEM_* 





S2MEM_2GND 
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ALLOW ROUTE SMC SMBus Net Properties 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





NET_TYPE 





STANDARD STANDARD STANDARD STANDARD -1™ 0.1 MM ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 
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CLK_PCIE 
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STANDARD 
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0.20 mM 


10000 








PWR_P2MM 








0.20 MM 


10000 
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Change List: 
<RDAR: //COMPONENT/508934> SCHEMATIC 


: //COMPONENT/508937> SCHEMATIC 
: //COMPONENT/508941> SCHEMATIC 
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<RDAR: //COMPONENT/508945> SCHEMATIC 


Kismet: 
afp://kismet.apple.com/Kismet—Projects/J41-J43 


Useful Wiki Links: 
Schematic Conventions —- https://hmts.ecs.apple.com/wiki/index.php/User:Wferry/SchConventions 
Schematic Design Wiki - https://hmts.ecs.apple.com/wiki/index.php/Schematic_Design 


MobileMac HW Radar: 
<rdar://component/497591> MobileMac Task 
<rdar://component/497587> MobileMac Schematic 
<rdar://component/497585> MobileMac New Bugs 
<rdar://component/497588> MobileMac Layout 
<rdar://component/497590> MobileMac Investigation 
<rdar://component/497589> MobileMac Architecture 


Other Info: 
Page Allocations — <rdar://problem/11791318> 2012 Schematic Page Allocations 
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